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ABSTRACT

Thirty-nine coal samples were collected from operating coal mines in the 

Lakhra (37 samples) and Meting-Jhimpir (2) coal fields of the South Sind 

region, Pakistan. The samples represent 29 different coal mines, were 

obtained from operating faces, and were collected and analyzed in accordance 

with the standards established by the American Society for Testing and 

Materials.

Statistical appraisal of the analytical results indicates that the bulk 

of the coal currently being mined in the South Sind region has an apparent

rank of subbituminous C with high sulfur (4 percent) and medium ash (15
,.  *' 

percent) contents. The generalized chemical and physical characteristics on

the as-received basis are as follows: moisture, volatile matter, and fixed 

carbon are each about 28 percent; and heat value is about 7100 Btu/lb.

The study is a beginning in valid characterization of the Early Tertiary 

coals of southern Pakistan.



INTRODUCTION

Background

The coal samples described herein were collected and analyzed as part of 
the Coal Resource Exploration and Assessment Program (COALREAP) that is 
Component 2a of the Energy Planning and Development Project. Component 2a is 
being conducted by the Geological Survey of Pakistan (GSP) with assistance 
from the U.S. Geological Survey (USGS) under financing of the Government of 
Pakistan and the U.S. Agency for International Development (USAID).

Field Work

Coal quality studies in the Lakhra coal field were initiated in July 
1985, with a mine sampling program. P.O. Simon of the USGS and Rafiq Ahmed 
Khan of the GSP, with the assistance of other geologists from GSP and the 
Water and Power Development Authority of Pakistan (WAPDA), sampled 27 mines in 
the Lakhra field and two mines in the adjoining Meting-Jhimpir coal field. 
The samples were colleeted"from"active mining faces in operating coal mines in 
accordance with the specifications for collection of samples listed in 
Standard D388-84 of the Standard Classification of Coals by Rank of the 
American Society for Testing and Materials (ASTM). The samples are, 
therefore, called "bed samples" or "face samples" as discussed in Standard 
D388, Section 7. Sampling (ASTM, 1986). The samples were collected, bagged, 
transported, stored, and handled in the approved manners to provide credible 
analytical results.

Analytical Work

Upon arrival at the coal analytical laboratory in the United States, the 
samples were split to create equally representative samples. One sample split 
was immediately entered into the analytical process to produce the determinations 
presented in this report. Another sample split was sent to the USGS laboratory for 
determination of major-, minor-, and trace-element contents.

The analytical work reported herein was done in the laboratories of 
Geochemical Testing Incorporated in Somerset, Pennsylvania, under the 
leadership of F.E. Walker (who was in charge of the U.S. Bureau of Mines coal 
laboratories in Pittsburgh, Pennsylvania, prior to the demise of that world- 
famed facility).
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COAL IN PAKISTAN

Coal is known in 23 different coal fields, areas, and occurrences in 
Pakistan (fig. 1). Some of the known coal fields have been exploited for more 
than 100 years, and some of the fields expected to be increasingly important 
in Pakistan's energy future are still in the early stages of exploration. 
Total recoverable reserves of Pakistan are estimated at approximately 800 
million tons (table 1). The estimate is conservative but cannot be 
significantly improved without additional definitive information.

The annual coal production of Pakistan is now estimated to be 2 million 
tons or more. Production in 1947 was about 350 thousand tons. The reason for 
the increase rests with increased demand for coal by the brick-making 
industry, which uses an estimated 80 to 90 percent of annual coal production 
at present. This demand is expected to increase at an annual rate of 2 to 5 
percent as the economic development of the country continues. Only 15 MW of 
the total electrical generating capacity of the country is created using 
coal. The total electricity generating capacity of Pakistan is about 5,000 MW 
and there are predictions that 9,000 MW will be needed in the near future. If 
coal alone supplied even one-quarter of the energy for such an increase in 
capacity, the annual coal production of Pakistan would have to increase by a 
factor of 2_or 3 (5 to 6 million tp.nsj*annually.

The coal in Pakistan is largely Tignite A to subbituminous C in rank 
according to ASTM standards (1986), though small quantities reach a rank of 
high-volatile A bituminous. The coals characteristically have medium- to 
high-ash and high-sulfur contents. Beneficiation studies to date have not 
produced economically acceptable results. Combustion in fluidized beds is a 
relatively new technology that promises to allow use of high-ash and high- 
sulfur coals with, perhaps, fewer technologic or environmental problems. The 
range of quality characteristics of Pakistan's coal has not been established 
and much remains to be learned. Effective utilization of coal is almost 
completely dependent on the physical and chemical properties of the coal. 
This report is intended to be the first of similar studies that will provide 
the credible data base needed for increased efficient and economic use of the 
coals of Pakistan.

South Sind Coal Area

The samples whose analyses are reported herein are from the Lakhra and 
Meting-Jhimpir coal fields, which are parts of the South Sind Coal Area. This 
large coal region is included in the Hyderabad Division of Sind Province. At 
this time, it is not known how much of the Hyderabad Division is underlain by 
potentially coal-bearing rocks. The Division includes almost 90 thousand 
square kilometers, and if one-quarter is underlain by rocks that might contain 
coal, the area and potential coal resources are large. Jable 2 summarizes the 
available information about the parts of the South Sind'Area known to contain 
coal at this time.

Two rock units are known to contain coal in the area - the Ranikot Group 
of Paleocene age and the Sohnari Member of the Laki Formation of Eocene age. 
The resource potential of the Ranikot Group is large because the unit is known 
to be present, and to contain coal, over very large areas. The Sohnari Member
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Figure 1. Location of Pakistan coalfields and occurrences
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Table 2j South Sind Coal Area

(MT = million metric tons, m = 
others as

meter, leaders (---) = no data, 
indicated)

Lakhra Northwest Meting- 
Lakhra Jhimpir

Estimated demon
strated recover
able reserves

Depth of deepest 
reported coal

Depth of present 
mines

Average annual 
production

Coal Quality Range: 
Moisture (percent) 
Ash (percent) 
Sulfur (percent) 
Heat value - KC/kg 

- Btu/lb 
Rank

Electricity

Brick -making

100 MT

460 m

<130 m

0.3 MT

13-39 . ,-^.e
7-25 
2-6.5 

2600-4990 
4680-8980 
ligA-subC  

Potential

yes  

yes  

8 MT

500 m

150 m

0.4 MT

23-37 
8-17 
3-5 

3470-4290 
6250-7720 
ligA-subC

Utilization

yes
yes

Sonda Indus 
East

  124 MT

260 m 550 m

      _   _

--_ _-_

9-40 
5-39 
0.4-5.6 

3600-5700 
6480-10260   
ligA-subC ---

yes ---

yes ---

Cement manufacture 
Process and direct

heat
Briquettes 
Other conversions

yes 
yes

yes yes



is known to contain coal only in the Meting-Jhimpir coal field, though there 
are ambiguous indications that coal may be present in the Sohnari or 
equivalent age units in other parts of the area also.

The Ranikot Group is reportedly almost 1,000 meters thick in an oil 
exploration drill hole on the Lakhra anticline but is not as thick in most 
parts of the area. The variation in thickness is caused by differences in the 
original depositional thickness, erosion prior to the deposition of the 
overlying Sohnari Member, and erosion now and in the recent past.

The Sohnari Member is commonly only a few tens of meters thick, but it is 
not present everywhere. The regional distribution and geologic history of the 
Sohnari are poorly understood, and a regional study of the area would help 
understand the distribution of Eocene age coal in Sind.

The Ranikot Group is known to contain coal at depths of as much as 550 
meters beneath the surface in the South Sind area. In the area where the 
Ranikot is being actively mined at present, the mined coals are seldom more 
than 100 meters deep. The Sohnari is within 100 meters of the surface in most 
of the area where it is now mined.

The perceived coal resource pg.te«ti'al of the area is based on scant and 
very poorly distributed information. Much information has been developed for 
mine planning in one small part of the area; the other part is sparsely 
explored and its total resource potential cannot be evaluated to the necessary 
degree of assurance for utilization planning.

The area lies across the primary transportation artery of Pakistan, which 
extends northeast from Karachi along the Indus River and eventually to 
Lahore. Not only are the roads, railroads, people, irrigation systems, main 
industries, and light industries concentrated along this major artery, which 
is a wide belt in the Five Rivers Area of eastern Punjab, but major parts of 
the national electrical grid are also concentrated there (see Survey of 
Pakistan, 1985). The coal-bearing parts of the South Sind region might be 
able to supply the necessary thermal energy to produce most of the future 
electricity needed by the country.

Lakhra Coal Field

The Lakhra coal field in the southern part of Sind Province lies along 
the crest of a north-trending anticline that is about 65 kilometers long and 
about 16 kilometers wide. The currently exploited Lakhra field comprises an 
area of about 200 square kilometers in which the Ranikot group contains many 
coal beds, several of which are fairly persistent. The beds currently mined- 
are as thick as 3.35 meters and average about 1.5 meters thick. In most of 
the field, the rocks dip at less than 6° so that the only major mining 
problems caused by structure are the offsets of the coal beds by movement 
along north-trending normal faults.

The field has been mined since about 1959 (though initial mining attempts 
occurred as much as one hundred years previously) and a large number of small, 
naturally ventilated, unmechanized, relatively shallow mines have operated in 
the central part of the field. The 37 samples obtained for this quality 
characterization study were collected in operating mines, most operated by 
private companies.

7



Samples collected and analyzed previously according to ASTM standards 
were reported by Landis and others (1973). A large number of other samples 
have been collected and analyzed in the past but non-standard collection and 
sample-handling methods render most of those analytical results uncomparable 
and uninterpretable. The results obtained during recent feasibi-lity studies 
in a small segment of the Lakhra field by the John T. Boyd Company should be 
very reliable but the sample-collection area is small. Extension of the 
results of that small-area study to larger parts of the field might be 
unwarranted.

Meting-Jhimpir Coal Field

The coal of the Meting-Jhimpir field occurs in the Sohnari Member in the 
lowest part of the Laki Formation. Generally only one thin minable bed is 
present. Seldom more than 1 meter thick, the bed averages about 0.5 meter in 
the mining area. Only about 40 thousand tons are produced in the field 
annually. Only two mines were sampled during this effort and those two 
samples are added to the 37 samples from the Lakhra field as part of this 
study.

SAMPLES
,.  *' 

. Each of the analyzed samples has acquired three different number
designations during the collection and analysis sequence. Table 3 lists the 
39 samples and the pertinent U.S. Geological Survey (USGS) laboratory number, 
the field collection number, and the Geochemical Testing (G.T.) laboratory 
number. Henceforth in this report all samples will be discussed according to 
the USGS laboratory number.

Sample Sources

Thirty-seven of the 39 samples were collected from operating mines; the 
other two samples were collected in a mine that had been idle for 2 months 
prior to sampling. A total of 29 different mines were sampled (table 4).

This sample suite is the most comprehensive ever collected in the Lakhra 
coal field (or any other coal field in Pakistan). However, the results must 
still be considered as preliminary with respect to a complete understanding of 
the quality of the coal in the Lakhra field. For example, only one location 
was sampled within each of the 29 mines, whereas section 7.1 of the Standard 
Classification of Coals by Rank, D388-84 (ASTM, 1986), states that to classify 
a coal bed requires a minimum of "... three and preferably five or more 
face samples taken in different and uniformly distributed localities, either 
within the same mine or closely adjacent mines representing a continuous and 
compact area not greater than approximately four square miles in regions of 
geological uniformity." More information points (sample localities) would be 
necessary to satisfy the cited standard.

The derived statistical appraisal of the analytical results presented in 
this report must be viewed as a beginning to understanding, not the end.



Table 3.--USGS laboratory numbers and corresponding field and
Geochemical Testing
39 samples of coal

USGS LAB NO.

W233048

W233049

W233050

W233051

W233052

W233053

W233054

W233055 

W233056 '

W233057

W233058

W233059

W233060

W233061

W233062

W233063

W233064

W233065

W233047

W233066

W233210

W233211

W233212

W233213

W233214

W233215

W233216

W233217

W233218

W233219 

W233220

(G.T.) laboratory
from Pakistan.

FIELD NO.

85LK001A
85LK001C
85LK002A

85LK003

85LK004A

85LK004B

85LK005

85LK006A 

 " 85LK006B

85LK007

85LK008A

85LK008B

85LK009A

85LK009B

85LK010

85LK011

85LK012A

85LK012B

85LK012D

85LK013

85LK014

85LK015

85LK016A

85LK016B

85LK017A

85LK017B

85LK018

85LK019

85LK020

85LK021 

85LK022

9

numbers for

G.T. NO.

U12570

U12571

U12572

U12573

U12574

U12575

U12576

U12579 

U12580

U12581

U12582

U12583

U12584

U12585

U12586

U12587

U12588

U12589

U12590

U12591

U12623

U12624

U12625

U12626

U12627

U12628

U12629

U12630

U12631

U12632 
U12633"'



Table 3.--USGS laboratory numbers and corresponding field and 
geochemical Testing (G.T.) laboratory numbers for 
39 samples of coal from Pakistan Continued

USGS LAB NO. FIELD NO, G.T. NO,

W233221 

W233222 

W233223 

W233224 

W233225 

W233226 

W233208 

W233209.

85LK023

85LK024

85LK025

85LK026A

85LK027A

85LK027B

85MT001

85&IT002

U12634 

U12635 

U12636 

U12637 

U12638 

U12639 

U12621 

U12622

10



Table 4. Source and character of samples

USGS lab No. Source of sample Lithology

W233048 

W233049

W233050

W233051

W233052 

W233053

W233054

W233055 

W233056

W233057

W233058 

W233059

W233060 

W233061

W233062

Gul Mine No. 11 (Habibullah) 
Lower bench; parting [0.1(0.04)] not sampled

   do                  
Upper bench

Indus Mine No. 2A 
Face channel; total bed

Mumtaz Mine No. 44. (Habibullah) 
Face channel; lower part of 10.0(3.0) bed

National. Mine No ̂ 44 
Lower bench

   do                  
Parting; upper bench [0.5(0.15)] not sampled

Faiz Mine No. 11 
Face channel ; total bed

Delux Mine No. 1A 
Lower bench; no parting

   do                  
Upper bench; uppermost 0.6(0.18) of bed not

Baluchistan Mine No. 13 
Face channel; total bed

PMDC Mine No. 2 
Lower bench; no parting

   do                  
Upper bench; uppermost 0.4(0.12) of bed not

M. Amin Bros. Mine No. 5/MC-10 
Lower bench; no parting

   do          -         
Upper bench; uppermost 0.6(0.18) of bed not

Amin Mine No. 5-A

Coal 

Coal

Coal

Coal

Coal 

Parting

Coal

Coal

Coal 
sampled

Coal

Coal

Coal 
sampled

Coal

Coal 
sampled

Coal

Thickness 
ft (m) .

1.8 (0.53) 

5.0 (1.5)

8.8 (2.7)

9.6 (2.9)

8.9 (2.7) 

0.3 (0.09)

9.1 (2.8)

2.9 (0.89) 

4.9 (1.51)

3.3 (1.0)

4.3 (1.3) 

5.8 (1.8)

2.4 (0.74) 

5.3 (1.6)

4.5 (1.4)
Face channel; lower part of 5.5(1.71) bed

11



Table 4.--Source and character of samples Continued

USGS lab No. Source of sample Lithology Thickness
ft (m)

W233063 Sind Mine No.5 Coal 4.5 (1.4) 
Face channel; total bed

W233064 Ch M. Iqbal Mine No. 9 Coal 4.6 (1.4) 
Lower bench; no parting

W233065   do                   Coal 5.9 (1.8) 
Upper bench; clay band [0.4(0.12] on top not sampled

W233047   do                  Shaley coal 0.8 (0.24) 
Nominal roof at sample location

W233066 Inam Mine No. 28 (Habibullah) Coal 5.8 (1.8) 
Face channel; total bed

,,.«*<
W233210 Iqbal 4C-413 Mine (Habibullah) Coal 4.4 (1.3) 

Face channel; lower part of 4.5(1.34) bed

W233211 Khalid-B-2 Mine (Habibullah) Coal 3.9 (1.2) 
Face channel; total bed

W233212 Baluchistan No. 6 Mine Coal 2.7 (0.83) 
Lower bench; no parting

W233213   do                    Coal 3.6 (1.1) 
Upper bench; uppermost 2.1(0.64) of bed not sampled

W233214 Ghapfar No. 26 Mine (Habibullah) Coal 1.8 (0.53) 
Lower bench; no parting

W233215   do                    Coal 4.8 (1.5) 
Upper bench; uppermost 0.4(0.12) of bed not sampled

W233216 Indus No. 6 Mine Coal 4.1 (1.3) 
Face channel; lower part of 4.8(1.5) bed

W233217 Hamza No 37 Mine (Habibullah) Coal 4.9 (1.5) 
Face channel; total bed

W233218 Tauseef No 22. Mine (Habibullah) Coal 3.3 (1.0) 
Face channel; lower part of 3.5(1.05) bed

W233219 ' Amin Bros. No. 3-MC/10 Mine Coal 3.9 (1.2) 
Face channel; total bed

W233220 Indus No. 1 Mine Coal 6.0 (1.8) 
Face channel; total bed

12



Table 4. Source and character of samples--Continued

USGS lab No

W233221

W233222 

W233223

W233224

W233225 

W233226ncsjsjccu

W233208

W233209

Source of sample

National Mine No. 1 
Face channel; lower part of 6.0(1.85) bed ;

Baluchistan No. 14 Mine 
Face channel; lower part of 3.4(1.04) bed . 

PMDC Mine No. 1 
Face channel; lower part of 5.2(1.64) bed

PMDC Mine No. 3 
Face channel; total bed

PMDC Mine BF-11 Shaft (idle) 
Lower bench; no parting.  «*'

   do          -         
Upper bench; uppermost 1.1(0.33) of bed not

Amin Bros. No. 22-C Mine 
Face channel ; total bed

Lalazar Mine (National)

Lithology

Coal

Coal 

Coal

Coal

Coal 

Coal
sampled

Coal

Coal

Thickness 
ft (m)

5.8 (1.8)

3.2 (0.99) 

5.1 (1.6)

3.0 (0.92)

6.4 (2.0) 

1.8 (0.56)

1.8 (0.55)

2.6 (0.80)
Face channel; total bed
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Sampling Methods

As required by the Standard Classification of Coals by Rank, D388-84 
(ASTM, 1986), samples to be used to classify coals should be collected in 
accordance with specified methodology (Holmes, 1911; Schopf, 1960).

Standards for collection of low rank coals that will be classified on the 
"moist" basis "... that is, inclusive of its natural compliment of inherent or 
bed moisture, ..." require that the samples be taken "... in a manner most 
likely to preserve inherent moisture for purposes of analysis." (D388-84, 
ASTM, 1986). Obviously, the manner in which samples are packed, shipped, and 
stored prior to analysis is extremely important in the total process. The 
elapsed time between collection and analysis is also important, especially for 
the low-rank coals (Hobbs and others, 1983).

Twenty of the samples (table 4) are face channel samples that represent 
all or most of the coal bed at the sampled point. Presumably, the samples did 
not include any megascopically visible non-coal material more than about 1 
centimeter in thickness._However, lighting in many mines commonly does not 
allow discrimination of units as thin as 1 centimeter, and the samples 
reported upon herein may include non-coal partings as thick as 3 centimeters. 
This estimate is based solely o,n th,e fcaet that the thinnest parting reported 
in the descriptions of the samples'is 4 centimeters thick.

SUMMARY OF ANALYTICAL RESULTS

Table 5 presents a statistical appraisal of the results of the chemical 
and physical testing done on the 39 samples collected for this report. The 
arithmetic mean, standard deviation, observed range, geometric mean, and 
geometric deviation are given for the results of the proximate and ultimate 
analyses and for the heat value, forms of sulfur, apparent specific gravity, 
and Hardgrove grindability.

Statistical appraisal of coal-analyses data commonly yields several 
values. Study of the frequency distribution of the data-mass can yield a 
"range", or spread of values. The range is thus an expression of what may be 
expected as the difference between the smallest and greatest value of a 
measured physical or chemical property of a material. However, grouping by 
frequency distribution alone is seldom adequate, and description of groups of 
data by numbers that represent the typical values of the individual groups of 
data is required. These measures of the central tendency or averages take 
several forms.

The arithmetic mean is by far the most commonly used measure of the 
central tendency because it is easily derived and understood and is fairly 
reliable. Much less commonly used is the geometric mean because it is not so 
easily derived nor commonly understood. However, extreme high and low values 
do not affect the geometric mean as much as they affect the arithmetic mean. 
In general, the geometric mean will equal or be less than the arithmetic mean.

While the arithmetic and geometric means may satisfy most central- 
tendency requirements, a measure of probable departure from the mean is 
sometimes, desirable. The standard deviation is a commonly used measure of 
dispersion. In a normal distribution, about 68.3 percent of the observations

14



Table 5. Statistical appraisal of 39 coal samples, oa the as-received basis,
values in weight percent, except heat value, apparent specific gravity,
and Hardgrove Grindability Index

Moisture
Volatile 

matter
Fixed 

carbon
Ash

Hydrogen

Carbon
Nitrogen
Oxygen    
Sulfur

Heat value 
(Btu/lb)

Sulfate 
sulfur

Pyritic 
sulfur

Organic 
sulfur

Apparent 
Specific 
Gravity

Hardgrove 
Grind- 
ability 
Index

Arithmetic 
mean

28.2
28.4

27.2

15.7

6.3

39.6
.75

33.5
4.3

7100

,42

2.7

1.1

1.4

70

Standard 
deviation

2.9
2.8

3.1

5.6
.4

4.8

.1

2,7 r.

1.3

875

.32

1.0

.5

.1

656

Observed
Minimum

22.4

21.8

18.8

6.7

5.4

26.3

.54
"«'26.5

2.5

4680

.10

1.6

.1

1.2

80

range
Maximum

Proximate
34.5
33.0

35.7

32.4

6.9

50.2

.97

38.9

9.0

8980

1.53

5.9

2.6

1.7

70

Geometric 
mean

Geometric 
deviation

and ultimate analyses
28.1
28.3

27.5

14.8

6.2

39.3

.74

33.3

4.1

7050

.33

2.6

1.0

1.4

1.1
1.1

1.1

1.4
1.1

1.1
1.1

1.1
1.3

1.1

2.0

1.4

1.7

1.1

1.1
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lie within the range of values between the arithmetic mean plus or minus the 
standard deviation, and about 95 percent of the observations lie within the 
range of values between the arithmetic mean plus or minus 1.96 times the 
standard deviation (Belarmino and others, 1976, p. 67). If, however, the 
distribution is not normal, a logarithmic analysis results in the most 
meaningful measure of the central tendency and the possible dispersion of 
observed values. The geometric deviation is the antilogarithm of the standard 
deviation of the logarithms of the observed values. About two-thirds of the 
observed values should lie within the range of values between the geometric 
mean divided by the geometric deviation and the geometric mean multiplied by 
the geometric deviation. About 95 percent of the observed values should lie 
with the range of values between the geometric mean divided by the square of 
the geometric deviation and the geometric mean multiplied by the square of the 
geometric deviation (Connor and others, 1976).

For example, the arithmetic mean moisture value for the 39 samples 
appraised herein is 28.2 percent. Assuming a normal distribution, applying 
the standard deviation of 2.9 percent, about 95 percent of observed values 
should lie within the range between 22.5 and 33.9 percent. According to 
logarithmic analysis, the geometric mean moisture value for the 39 samples 
appraised herein is 28.1 percent, and applying the geometric deviation of 1.1, 
about 95 percent of observed values should be within the range between 23.2 
and 34.0 percent.

An extremely voluminous literature exists on the evaluation of the 
meaning, significance, and usability of analytical results such as presented 
in this report. Among many such reports available, those of Rees (1966) and 
Speight (1983) are excellent examples. The annual Book of ASTM Standards (for 
example, ASTM, 1986) is invaluable for an understanding of what the derived 
and measured values represent and for interpretation of these analytical 
results.

STANDARD COAL ANALYSES

Tables 6 and 6A present the results of the proximate and ultimate 
analyses of the 39 samples discussed in this report plus determinations of the 
heat content, air-dried loss, forms of sulfur, free-swelling index, and ash- 
fusion temperatures. Each of these quality characteristics will be briefly 
described and evaluated in following sections of this report in the order in 
which they are presented in table 5. The analytical results as reported by 
the laboratory are presented in appendix B.

Proximate Analysis

The moisture, volatile matter, fixed carbon, and ash in coal are derived 
by application of standardized analytical procedures (D3172) to samples as 
described in American Society for Testing and Materials Volume 05.05 Gaseous 
Fuels; Coal and coke (annual volumes).

Moisture

In all coals, but especially in those of low rank, determination of 
moisture content is an extremely critical part of the analytical sequence. 
Commercial evaluation of coal for utilization and valuation is commonly done

s~
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Table 6---Proximate-and.ultimate analyses and heat contents for 39 coal 
samples from Pakistan.

[Results listed by USGS laboratory sample numbers, each with entries on three 
bases: first line, as received; second, moisture-free; and third, moisture- 
and ash-free. Samples analyzed by a commercial testing laboratory using ASTM 
standards. All figures are percent unless otherwise indicated.]

v PROXIMATE ANALYSIS

SAMPLE
NUMBER
.(USGS)

N233048

H233049

H233050

N233051

H233052

U233053

*~

H233054

H233055

M233056

H233057

W233058

MOISTURE

28.4
 
 

30.2
 
 

33.3
   
 

26.0
 
 

29.9
 
 

27.0
 
 

31.7
 
 

27.3
 
 

25.7
 
-  

30.8
 
 

31.3

 

VOLATILE
HATTER

28.3
39.5
47.3

24.8
35.5
49.0

25.7
38.5
48.7

25.9
35.1
53.8

26.2
37.3
50,3

21.8
29.8
53.7

25.4
37.3
48.7

28.4
39.1
52.1

24.9
33.6
52.4

24.4
35.3
46.6

27.1
39.5
48.2

FIXED
CARBON

31.5
44.0
52.7

25.8
37.0
51.0

27.0
40.6
51.3

22.3
30.1
46.2

25.8
36.8
49.7

18.8
25.7
46.3

26.8
39.3
51.3

26.1
35.9
47.9

22.7
30.6
47.6

28.0 '
40.4
53.4

29.1
42.4
51.8

ASH

11.8.
16.5
 

19.2
27.5
 

43.9 ; 
20.9
 

25.7
34,8
 

18.1
25.8
 

32.4
44.4
 

16.0
23.5
 

18.1
25.0
 

26.6
35.8
 

16.8
24.3
 

12.4
18.0
 

HYDROGEN

tl!
5.5

6.1
4.0
5.5

""{.6
.4.3
5.5

5.6
3,6
5.6

6.3
4.3
5.8

5.5
3.4
6.2

6.3
4.1
5.3

6.1
4.2
5.6

,5.7
3.8
5.9

6.2
4.1
5.4

6.6
4.6
5.6

ULTIHATE ANALYSIS
I JIM

CARBON

44.2
61.8
73.9

35.5
50.9
70.2

37.7
56.6
71.6

32.3
43.7
67.0

36.5
52.0
70.2

26.3
36.0
64.8

35.8
52.4
68.5

38.8
53.5
71.3

32.7
44.1
68.7

35.7
51.7
68.2

40.0
58.2
71.0

NITROGEN
*"

0.8
1.1
1.3

.7
1.0
1.4

.8
1.1
1.4

.6

.9
1.3

.6

.9
1.2

.5

.7
1.3

.7
1.1
1.4

.7
1.0
1.3

.6

.9
1,4

.7
1.0
1.3

.7
1.0 ''

1.2

OXYGEN

32.4
9.9
11.9

35.2
12.0
16.5

37.4
11.7
14.8

31.7
11.6
17.9

34.7
11.6
15.6

32.8
12.0
21.6

36.4
12.0
15.7

32.9
11.8
15.8

30.7
10.5
16.3

34.9
10.8
14.3

35.8
11.6
14.1

- '

SULFUR

4.4
6.2
7.4

3.3
4.7

1 6.4

3.5
  5.3

6.7

4.0
5.4
8.2

3.7
5.3
7.2

2.5
3.4
6.1

4.7
7.0
9.1

3.3
4.6
6.1

3.7
5.0
7.7

5.6
8.2
10.8

4.5
6.6
8.1

HEAT OF COMBUSTION

KCAL/K6

4,340
6,060
7,250

3,470
4,970
6,860

3,710
5,570
7,040

3,200
4,330
6,640

3,600
5,140
6,930

2,600
3,560
6,400

3,600
5,270
6,890

3,890
5,350
7,130

3,210
4,330
6,740

3,570
5,160
6,810

3,960
5,770
7,030

BTU/LB

7,810
10,910
13,050

6,250
8,950
12,340

6,680
10,030
12,680

5,770
7,800
11,950

6,490
9,250
12,470

4,680
. 6,410
11,530

6,480
9,490
12,400

7,000
9,630
12,840

5,780
7,790

12,140

6,420
9,290
12,270

7,130
10,330
12,660
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Tab!e 6 . Proximate and ultimate analyses and heat contents for 39 coal
samoles from P.akistaiHi   continued

PROXIMATE ANALYSIS

SAMPLE
NUMBER

H233059

H233060

H233061

U233062

U233063

N233064

H233065

U233047

U233066

H233210

H233211

H233212

MOISTURE

30.1
 
 

30.6
 
___

30.5
 
   

27.4
 
 

27.8
 
_ 

30.2
 
 

30.2
 
__-

29.5
 
~~~

32.1
 
-  

26.1
 
  ~~

28.5
 
-__

27.3
 
 

VOLATILE
MATTER

26.2
37.5
47.9

28.3
40.8
48.2

28.1
40.5
50.1

31.9
44.0
52.0

31.5
43.6
55.6

30.0
43.0
52.0

27.0
38.7
49.7

22.4
31.9
49.3

27.1
40.0
48.2

31.5
42.6
48.5

31.8
44.5
50.9

. 29.6
40.7
54.3

FIXED
CARBON

28.5
40.7
52.1

30.4
43.8
51.8

28,1
40.4
49.9

29.4
40.6
48.0

25.1
34.8
44.4

27.7
39.7
48.0

27.3
39.2
50.3

23.1
32.7
50.7

29.1
42.9
51.8

33.4
45.2
51.5

30.7
42.9
49.1

24.9
34.3
45.7

ASH

15.2
21.8
 

10.7
15.5
 

13.3
19.1
 

11.2
15.5
 

15.6
21.6
 

12.1
17.3
 

15.4
22.1
 

24.9
35.4
 

11.6
17.1
 

9.0
12.2
  -

9.1
12.7
 

18.2
25.1
 

HYDROGEN

6.4
4.4
5.7

6.6
4.6
5.4

6.5
4.5
5.6

6.$
-" T.B

5'. 6

6.3
4.4
5.6

6.4
4.4
5.3

6.4
4.3
5.5

5.8
3.6
5.5

6.5
4.3
5.2

6.5
4.9
5.5

6.6
4.8
5.5

6.1
4.3
5.7

ULTIMATE ANALYSIS

CARBON

38.1
54.5
69.6

41.5
59.8
70.7

40.4
58.1
71.8

43.1
59.4
70.3

40.2
55.7
71.1

40.9
58.6
70.9

37.7
54.1
69.4

" * 29.7

42.1
65.2

39.8
58.5
70.6

47.0
63.7
72.5

45.8
64.0
73.3

39.6
54.4
72.7

NITROGEN

0.7
1.0

.1.3

.7
1.0
1.2

.8
1.1
1.4

.8
1.1
1.3

.8
1.1
1.4

.7
1.0
1.2

.7
1.0
1.2

.6

.8
1.3

.7
1.1
1.3

.9
1.2
1.4

.9
1.3
1.5

.7

.9
1.2 '

OXYGEN

36.7
14.2
18.1

36.3
13.2
15.6

35.5
12.1
14.9

33.6
12.7
15.0

33.2
11.8
15.1

35.8
12.8
15.5

35.4
12.3
15.8

33.6
10.4
16.2

37.0
12.5
15.1

33.0
13.3
15.1

34.0
12.2
13.9

31.9
10.6
14.1

SULFUR

2.9
4.1
5.3

4.1
5.9
7.0

3.6
5.2
6.4

4.8
6.6

; 7,8

3.9
5.3
6.8

4.0
5.8
7.0

4.4
6.2
8.0

5.4
7.6

11.8

4,3
6.4
7.7

3.6
4.8
5.5

3.6
5.1
5.8

3.4
4,7
6.3

HEAT OF COMBUSTION

KCAL/K6

3,800
5,440
6,950

4,270
6,150
7,280

4,000
5,760
7,120

4,360
6,010
7,110

3,950
5,480
6,990

4,080
5,840
7,060

3,770
5,400
6,940

2,950
4,180
6,480

3,970
5,840
7,040

4,620
6,250
7,110

4,560
6,380
7,300

3,930
5,410
7,220

BTU/LB

6,840
9,780

12,500

7,690
11,080
13,100

7,210
10,370
12,810

7,840
10,810
12,790

7,120
9,860

12,580

7,340
10,500
12,710

6,790
9,720

12,490

5,310
7,530

11,660

7,140
10,510
12,680

8,310
11,240
12,810

8,210
11,480
13,140

7,080
9,740

13,000
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sampl es from P ak i <; t.a n -.

SAMPLE 
NUHBER HOISTURE 
(USGS)

H233213

W233214

H233215

H233216

H233217

H23321S

H233219

H233220

H233221

M233222

H233223

H233224

34.5
 
  -

24.7
 
___

27.6
 
___

24.8

«  »

25.1
 
___

22.4
 
__

26.4
 
 

25.0
  .
~~~

24.3

_ __

25.8
 
    *

25.9
 
   

27.3
 
 

.   continued ~

PROXINATE ANALYSIS

VOLATILE FIXED 
HATTER CARBON ASH HYOR06EN

28.3
43.2
52.4

28.8
38.2
49.4

31.6
43.6
51.7

28.0
37.3
50.1

32.5
43.4
47.6

29.1
37.4
51.9

33.0
44.8
53.3

30.2
40.3
52.6

30.5
40.3
54.4

30,9
41.7
49.3

29.1
39.3
51.1

30.9
42.5
49.9

25.7
39.2
47.6

29.5
39.2
50.6

29.5
40.7
48.3

27.8
37.1
49.9

35.7
47.7
52,4

26.9
34.7
48.1

28.9
39.3
46.7

27.2
36.3
47.4

25.6
33.8
45.6

31.9
42.9
50.7

27.9
37.6 .
48.9

31.1
42.7
50.1

11.5
17.5
 

17.1
22.6
 

il.3
15.7
 

19.3
25.7 .-
 

6.7
8.9
    -

21.6
27.9
 

11.7
15.9

17.5
23.4

__ _

19.6
25.9
 

11.4
15.4
---

17.1
23.1
 

10.7
14.8
 

6.9
4.7
5.7

6.0
4.3
5.6

6.5
4.7
5.6

5.9
 1.2

5.6

6.5
5.0
5.5

5.6
4.0
5.5

6.3
4.6
5.5

6.0
4.3
5.6

5.7
3.9
5.3

6.4
4.8
5.6

6.1
4.4
5.7

6.4
4.6
5.4

\ ULTINATE ANALYSIS 

CARBON NITR06EN OXYGEN

38.7
59.1
71.6

40.7
54.1
69.9

44.1
61.0
72.3

38.3
51.0
68.6

50.2
67.0
73.6

38.0
48.9
67.8

45.2
61.5
73.1

41.7
55.6
72.6

38.2
50.5
68.1

45.8
61.6
72.9

41.3
55.8
72.5

44.7
61.5
72.2

0.7
1.1
1.3 "

.7
1.0
1.3

.8
1.2
1.4

.7
1.0
1.3

.9
1.3
1,4

.7

.9
1.2

.9
1.2
1.4

.8
1.0
1.3

.9
1.2
1.7

.7

.9
1.1

1.0
1.3
1.7

.7

.9
1.1

38.9
12.6
15.2

29.7
10.3
13.3

33.2
12.0
14.2

29.4
9.8

13.1

32.1
13.1
14.4

26.5
8.6

.1U9

31.9
11.4
13.5

30.2
10.7
13.9

31.2
12.7
17.2

32.3
12.7
15.0

31.2
11.0
14.3

33.2
12.3

'' 14.4

SULFUR

3.3
5.1
6.2

5.8
7.7

10,0

4.0
5.5
6.5

6.3
8.4

'li.4

3.5
4.7
5.1

7.6
9.8

13.6

4.0
5.4
6.5

3.8
5.1
6.6

4.3
5.7
7.7

3.4
4.6
5.4

3.3
4.5
5.8

4.3
5.9
6.9

HEAT OF COMBUSTION 

KCAL/K6 BTU/L8

3,840
5,860
7,110

4,140
5,500
7,110

4,400
6,080
7,210

3,910
5,200
7,000

4,990
6,660
7,320

3,870
4,980
6,900

4,480
6,100
7,250

4,160
5,550
7,240

3,730
4,920
6,640

4,610
6,210
7,340

4,080
5,500
7,150

4,430
6,090
7,150

6,910
10,550
12,790

7,460
9,900

12,800

7,920
10,940
12,970

7,040
9,360

12,600

8,980
11,990
13,170

6,960
8,960

12,420

8,070
10,970
13,050

7,490
9,990

13,040

6,710
8,860

11,960

8,300
11,180
13,220

7,340
9,900

12,870

7,980
10,970
12,860
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Table 6.---Proximate and ultimate analyses and h<>at. rnntpnt.g for 3Q rnal 
samples from Pakistan.  continued

SAMPLE 
NUMBER 

.(USGS1

PROXIMATE ANALYSIS ULTIMATE ANALYSIS HEAT OF COMBUSTION 

VOLATILE FIXED
MOISTURE MATTER CARBON ASH HYDROGEN CARBON NITROGEN OXY6EN SULFUR KCAL/K6 BTU/LB

W233225

H233226

M233208

M233209

26.9

24.0

30.2

32.8
.,,.«*

31.5
43.2
52.7

29.0
43.1
50.6

28.3
38.7
47.3

28.2
42.0
49.4

13.2
18.1

6.3 
4.6 
S.6

40.9
55.9
68.3

0.9 
1.2 
l.S

32.7
12.1
14.8

5,9 
8.0 
9.8

10.0
14.9

6.9 
4.9 
5.7

41.5
61.7
72.5

.7
1.1
1.2

37.4
12.3
14.5

3.5 
5.2 
6.1

4,180
5,710
6,980

4,140
6,170
7,240

7,520
10,280
12,560

26.6
35.0
50.9

30.4
43.6
51.9

25.7
33.8
49.1

28.2
40.4
48.1

23.7
31.2

- ._./ 

11.2
16.0
 

5.4
,3.6

"* 5.3

6.8
4.9
5.8

32.2
42.4
61.6

42.6
61.1
72.8

.7
1.0
1.4

.8
1.2
1.4

28.9
10.0
14.5

34.6
11.1
13.2

9.0
11.8
17.2

4.0
5.7

. 6.8

3,280
4,320
6,280

4,290
6,150
7,320

5,910
7,780

11,310

7,720
11,070
13,180

7.46C 
11,10C 
13,03(
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Table 6A. Air-dried losses, forms of sulfur, free-swelling Indexes, and
fussi on temperatures for 39 coaT : samples from Pakistan.

(Results listed by USGS laboratory sample numbers, each with entries on three 
bases: first line, as received; second, moisture- free; and third, moisture- 
and ash- free. Samples analyzed by a commercial testing laboratory using ASTM 
standards. All figures are percent unless otherwise indicated.]

FORKS OF SULFUR ASH-FUSION TEMPERATURE, C

SAMPLE 
NUMBER 
(USGS)

H233048

H233049

H233050

N2330S1

H233052

N2330S3

N2330S4

H23305S

N2330S6

H233057

H233058

AIR-ORIEO 
LOSS SULFATE

17,0 0.27 
.38

  ' .45

16.2 .30 
  .43
  .59

21.0 .31
  .47

.59

16.8 .85 
  1.15
  1.76

18.8 .36
  .51

.69

21.2 .21 
  .29
  .52

19.7 ,74 
  1.08
  1.42

19.5 .17 
.23
.31

17.1 .35 
  .47

.73

19.2 .58
.84

1.11

19.8 .42 
.61
.75

PYRITIC

3.05 
4.26
5.10

2.23 
3.20
4.41

2.08 
3.12
3.95

2.25 
3.04
4.66

2.01 
2.87
3.86

1.74 
2.38
4.29

.2.76 
4.04
5.28

2.21 
3.04
4.05

2.66 
3.58
5.58

4.37 
6.32
8.35

2.91 
4.24
5.17

FREE- INITIAL 
ORGANIC SHaUNS DEFORMATION SOFTENING FLUID 

INDEX

1.11 0.0 1,140 1,175 1,380 : 
1,55
1.86

.73 .0 1,240 1,400 1,445 
1.05
1.44

1.16 .0 1,160 1,215 1,410 
4.74 ,. "*'
2.20

.87 .0 1,300 1,400 1,500 
1.18
1.80

1.35 ,0 1,270 1,315 1,415 
1.92
2.60

.51 .0 1,505 1,515 1,5406 

.70
1.26

1.25 .0 1,210 1,230 1,295 
1.83
2.39

.94 .0 1,270 1,395 1,410 
1.29
1.72

.68 .0 1,420 1,470 1,540 

.92
1.43

0.69 .0 1,125 1,165 1,360 
1.00
1.32

1.22 .0 1,150 1,205 1,420 
1.78
2.17 *-
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Table 6A.--Air^-dHed losses, forms of sulfur* free-swelling indexes, and ash-
fussion temperatures for 39 coal samples from Pakistan.   continued

FORMS OF SULFUR ASH-FUSION TEMPERATURE,

SAMPLE
NUMBER 
(USGS)

M233059

M233060

H233061

H233062

U233063

M233064

H233065

H233047

M233066

M233210

W233211

H233212

AIR-DRIED 
LOSS

17.3

 

22.8

 

16.7

 

17.8

 

16.6

 

20.4

 

20.3

 

23.?

 

21.2

19.4

 

22.7

 

23.7

.  

SULFATE

0.26 
.37.
.48

.14. 

.20

.24

.19 

.27

.34

.87 
1.20
1.42

1.53 
2.12
2.70

.26 

.37

.45

.33

.47

.61

.27 

.38

.59

.52 

.77

.92

.53 

.72

.82

.12 

.17

.19

.53 

.73

.97

PYRITIC

1.83 
2.62
3.35

1.88 
2.71
3.20

2.59 
3.73
4.61

3.05 
4.20
4.97

1.99 
2.76
3.52

2.53 
3.62
4.38

3.08 
4.41
5.67

4.97 
7.05

10.92

2.99 
4.40
5.31

1.69 
2.29
2.60

2.81 
3.93
4.50

1.88 
2.59
3.45

FREE- INITIAL 
ORGANIC SWELLING DEFORMATION SOFTENING 

INDEX

0.81 0.0 1,250 1,295 
1.16
1.48

2.10 .0 1,215 1,255 
3.02
3.58

.80 .0 1,230 1,260 
1.15

>42 ,  «*'

.85 .0 1,170 1,200 
1.17
1.39

.34 .0 1,270 1,300 

.47

.60

1.26 .0 1,225 1,255 
1.80
2.18

.95 .0 1,210 1,245 
1.36
1.75

.12 .0 1,190 1,245 

.17

.26

.83 .0 1,150 1,170 
1.22
1.47

1.34 .0 1,115 1,125 
1.81
2.07

.70 .0 1,095 1,115 

.98
1.12

S' 

1.01 .0 1,295 1,330 
1.39
1 . 85 09

C

FLUID

1,395

1,395

1,395

'

1,430

1,400

1,415

1,415

1,470

1,415

1,225

1,300

1,390



Table 6A.-rAir-dried losses..forms of sulfur*, free-swelling indexesi and, ash-
f ussi on tembera til res for 39 coal samples from Pakistan.  continued ;

FORKS OF SULFUR ASH-FUSION TEMPERATURE, C

SAMPLE AIR-DRIED
NUN8ER LOSS
(USGS)

M233213 31.7
 
 

H233214 18.3
 
  .

H233215 22.1
 
 

H233216 18.6
 
 

M233217 19.2
 
 

H233218 14.5 -
 
 

H233219 21.8
 
 

H233220 18.2
 
 

H233221 19.7
 
 

H233222 20.7
 
 

H233223 16.7
 
 

H233224 21.9
 
 

SULFATE

0.17
.26
.31

.40

.53
,69

.52

.72

.85

.25

.33

.45

.23

.31

.34

.79
1.02
1.41

.13

.18

.21

.18

.24

.31

1.13
1.49
2.01

.15

.20

.24

.20

.27

.35

.24

.33

.39

PYRITIC

2.01
3.07
3.72

3.88
5.15
6.66

2.29
3.16
3.75

4.23
5.63
7.57

1.86
2.48
2.73

4.88
6.29
8.71

2.80
3.81
4.53

2.41
3.21
4.19

1.58
2.09
2.82

2.57
3.46
4.09

2.39
3.22
4.19

2.84
3.90
4. 58

FREE- INITIAL
ORGANIC SUEU.IN8 DEFORM AT I OH SOFTENIN8 FLUID

INDEX

1.16 0.0 1,115 1,125 1,315
1.77
2.15

1.53 .0 1,180 1,205 1,370
2.03
2.63

1.17 .0 1,195 1,215 1,465
1.62
1.92

-1.86 /  *w '.0 1,180 1,215 1,425
2.48
3.33

1.40 .0 1,070 1,080 1,310
1.87
2.05

1.92 .0 1,200 1,215 1,350
2.47
3.43

1.06 .0 1,305 1,340 1,405
1.44
1.71

1.21 .0 1,190 1,240 1,370
1.61
2.11

1.62 .0 1,190 1,225 1,360
2.14
2.89

.68 .0 1,150 1,170 1,410

.92
1.08

  .74 ' .0 1,225 1,250 1,445
1.00
1.30

1.22 .0 1,080 1,095 1,180
1.68 '
1.97
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fussion temoeratures for 39 coal samoles from Pakistan.  continued

FORH8 OF SULFUR ASH-FUSION TEMPERATURE, C . -

SAMPLE
NUMBER

U23322S

H233226

H233208

H233209

AIR-DRIED
LOSS SULFATE

22.6 0.53
.72
.89

20,4 .99
1.30
1.89

24.2 .10
.14
.17

27.4 .10
.15
.17

PYRITIC

2.69
3.68
4.49

5.94
7.81

11.36

2.90 -
4.16
4.95

2.09
3.11
3.65

FREE- INITIAL
OR6ANIC SHELLING DEFORMATION SOFTENING FLUID

INDEX

2.64 0.0 1,195 1,225 1,395
3.61
4.41

2.06 .0 1,140 1,170 1,370
2.71
3.94-

UOO***' .0 1,070 1,095 1,150
1.43 .
1.71

1.31 .0 1,075 1,095 1,125
1.95
2.29
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on a moist basis; for example, the rank of low-rank coals is established by 
the moist, mineral-matter-free heat value.

Moisture in coal is commonly present in two forms. Inherent moisture is 
defined (ASTM, D121-1986) as "... moisture that exists as an integral part of 
the coal seam in its natural state, including water in pores but not that 
present in macroscopically visible fractures. Inherent moisture is considered 
to be equivalent to bed moisture, but may not be equated to the moisture 
remaining in a coal sample after air drying, as is the practice in some other 
countries." Free moisture (sometimes referred to as surface moisture) is 
defined (ASTM, D121-1986) as "... that portion of total moisture in coal ... 
that is in excess of inherent moisture .... It is' not to be equated with the 
weight loss upon air-drying."

Total moisture is defined as "... that moisture determined as the loss in 
weight in an air atmosphere under rigidly controlled conditions of 
temperature, time and air flow as established in Test Method D3302." (ASTM, 
1986). Test Method D3173 can be, and commonly is, used in conjunction with 
Test Method D3302 to determine total moisture. The "Air dry loss" and 
"residual moisture" reported by analytical laboratories are references to 
their test methods and, as previously stated, are not to be equated with 
either free moisture or inherent moisture.*-.-. *'

In actual practice, the results of test methods are mathematically 
converted according to standardized formulas and reported in a variety of 
conventional bases, both of which are presented in D3180-84 (ASTM, 1986). 
Ordinarily, standard coal analyses are presented in three related bases: 1) 
the as-received basis, "... analytical data calculated to the moisture 
condition of the sample as it arrived at the laboratory and before any 
processing or conditioning."; 2) the dry basis, "... data calculated to a 
theoretical base of no moisture associated with the sample."; and 3) the dry, 
ash-free basis, "... data calculated to a theoretical base of no moisture or 
ash associated with'the sample." (D3180-84, ASTM, 1986).

All three bases are normally derived from "as-determined" data that 
represent the numerical values obtained at the particular moisture level in 
the sample at the time of analysis. In addition to the inherent moisture 
content of the coal, the "as-determined" moisture value may include free 
moisture that is related to climate, oxidation and,weathering, conditions 
during packing, and storing and shipping sample containers, all of which tend 
to make the calculated "as-received" moisture value not representative of the 
true, in-place, moisture content of the undisturbed coal immediately prior to 
mining.

In an attempt to determine more exactly the true moisture content of the 
coal prior to mining, and to allow valid comparison of the reported moisture 
content of different samples of coals (particularly low-rank coals), the 
standard test method for equilibrium moisture of coal at 96 to 97 percent 
relative humidity and 30° C (D1412, ASTM, 1986) has been applied to seven of 
the samples analyzed for this report.

Table 7 presents a comparison of statistical appraisals of the seven 
samples according to the "as-received" and "equilibrium moisture" bases. As 
is shown, the equilibrium moisture determination validates the 
representational character of the samples, the "as-determined" analytical 
character, and the "as-received" analytical values previously reported.
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Moisture determination is critical to all other coal analytical bases 
including the ultimate analysis discussed subsequently. A non-representative 
moisture determination affects the calculation relative to all other content 
determinations. Consequently, if the moisture determination is non- 
representative, all other determinations are also non-representative. In 
high-rank coals the amount of moisture in the coal (by weight percentage) is 
relatively small and may approach zero. In low-rank coals moisture may be in 
excess of 35 percent and the importance of moisture in determining the 
characterization of a coal is immensely greater than in high-rank coals.

In utilization of coals, moisture is almost always a detrimental 
constituent. In contrast to high-rank coals, high-moisture coals oxidize and 
weather faster, lose or gain free moisture easier, are more susceptible to 
spontaneous combustion, are less efficient to transport because of the water 
content, have less heat value, tend to be tough and more difficult to crush 
and grind, will not make high-heat-value slurries, and require different than 
conventional design in boilers for burning. Consequently, reliable 
characterization of the moisture content is absolutely imperative for informed 
planning for usage.

Volatile Matter
~ -  «'
The volatile-matter content of a sample is defined as "... the percentage 

of gaseous products, exclusive of moisture vapor, in the analysis sample [the 
sample being analyzed] which are released under the specific conditions of the 
test. ... Volatile matter is determined by establishing the loss in weight 
resulting from heating a coal sample under rigidly controlled conditions. The 
measured weight loss, corrected for moisture as determined in Method D3173, 
establishes the'volatile matter content." (D3175-82, ASTM, 1986).

The volatile-matter content is of importance because it may be used to 
establish the rank of coals, to indicate coke yield resulting from 
carbonization processes, to provide the basis for buying or selling for 
particular uses, or to assist in attempts to predict burning characteristics. 
(D3175-82, ASTM, 1986).

Fixed Carbon

The reported fixed carbon of a coal sample is a calculated value. "It is 
the resultant of the summation of percentage moisture, ash, and volatile 
matter subtracted from 100." (D3172-73, ASTM, 1986). In higher rank coals the 
fixed-carbon percentage can be used to establish the rank of coals. (D388-84, 
ASTM, 1986).

Ash

Ash is the "... inorganic residue remaining after ignition of combustible 
substances, determined by definite prescribed methods ... ash may not be 
identical, in composition or quantity, with the inorganic substances present 
in the material before ignition." (D121-85, ASTM, 1986). "Incineration causes 
an expulsion of all water, the loss of carbon dioxide from carbonates, the 
conversion of iron pyrites into ferric oxide, and other chemical reactions." 
(D3174-82, ASTM, 1986). Consequently, a reported analytical result on the 
"ash-free" basis is not comparable to a reported analytical result on the
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"mineral-matter-free" basis. Also, the chemical character and quantity of ash 
produced during combustion of coal will vary depending on the incineration 
conditions.

For the above reasons, it is difficult to precisely predict the burning 
characteristics of coals during utilization solely on the basis of the ash 
weight percentage determined by standard test methods. Many other analytical 
determinations and test methods attempt to predict the burning characteristics 
of different coals; for example, determination of the swelling characteristics 
of the sampled coals (see Free-swelling index) and determinations of the 
temperatures at which certain physical changes in the coal occur (see Ash- 
fusion temperature).

Ultimate Analysis

During the procedure termed "ultimate analysis", the hydrogen, carbon, 
nitrogen, oxygen, and sulfur contents of the coal are determined. The ash 
content will ordinarily have already been determined for the proximate 
analysis and also forms part of the ultimate analysis. Sometimes, only sulfur 
is determined, and the complete ultimate analysis is not made. The hydrogen 
and carbon are determined as found in the gaseous products of the complete 
combustion of the sample; nitrogen, sulfur, and ash are determined on the 
sample as a whole; and the oxygen content is calculated by difference. The 
ultimate analysis is intended, along with the proximate analysis, to permit 
cursory valuation of coals for use as fuels or as ingredients to other 
carbonaceous processes (D3176-84, ASTM, 1986).

Hydrogen and Carbon

Both hydrogen and carbon are determined in one operation applying 
standard test method D3178-84 (ASTM, 1986). "This test method yields the 
total percentages of carbon and hydrogen in the coal as analyzed and the 
results include not only the carbon and hydrogen in the organic matter, but 
also the carbon present in mineral carbonates and the hydrogen present in the 
free moisture accompanying the sample as well as hydrogen present as water of 
hydration of silicates." (D3178-84, ASTM, 1986). The "Carbon and hydrogen 
values are used to calculate the amount of oxygen (air) required in combustion 
processes, and in the calculations of efficiency of combustion processes. 
... Carbon and hydrogen determinations are used in material balances on coal 
conversion processes; also one or the other is frequently used in correlations 
of chemical and physical properties, such as yields of products in 
liquefaction, reactivity in gasification, and the density and porosity of 
coal." (D3178-84, ASTM, 1986).

Nitrogen

Total nitrogen in coal samples is determined in accordance with test 
method D3179-84 (ASTM, 1986). Determination of the nitrogen content is 
necessary when oxygen content is derived by difference and is important for 
evaluation of the potential formation of nitrogen oxides as a source of 
atmospheric pollution.
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Oxygen

The oxygen content of a coal sample is derived by subtracting from 100 
the summation of the determined hydrogen, carbon, nitrogen, sulfur, and ash 
contents of that sample.

Sulfur

Total sulfur is determined as part of the ultimate analysis in accordance 
with test method D3177-84 (ASTM, 1986). Sulfur and ash are the primary 
deleterious constituents considered when coals are classified by grade. Coals 
with 1 percent or less sulfur are classed as low-sulfur, coals with more than 
1 percent and less than 3 percent sulfur are classed as medium-sulfur, and 
coals with 3 percent or more sulfur are classed as high-sulfur (Wood and 
others, 1983). (See later discussion^under "Forms of Sulfur").

Ash

Ash, defined as "The inorganic residue remaining after complete 
incineration of coal." (Wood and others, 1983), is part of both the proximate 
and ultimate analyses of coals (see discussion under Proximate Analysis). In 
classification of coals by grade, coals,with less than 8 percent ash are 
classed as low-ash, coals with-8 to- 1!T percent ash are classed as medium-ash, 
and coals with more than 15 percent ash are classed as high-ash (Wood and 
others, 1983).

As briefly discussed previously, both the absolute quantity and the type 
of inorganic material represented by the ash are extremely important in 
determining the behavior of coals during combustion and conversion processes.

Other Analyses

A variety of other tests of physical and chemical characteristics of coal 
can be performed. Some determinations, such as heat value, are routinely 
made. Others, such as forms of sulfur, are not as commonly done. Still 
others, such as equilibrium-moisture determinations, and ash-fusion 
temperatures, should be part of a routine but are sometimes not performed 
until problems in marketing or utilization arise.

Heat Value

The major use for coal is in combustion, and the test for heat value 
(calorific value) is commonly the most significant analytical procedure of 
all. Knowledge of the heat value is critical for a variety of purposes such 
as classification of coals by rank, estimation of energy resources, evaluation 
of utilization potential and methods, and estimation of economic value.

Direct measurement of heat value is the commonest method of 
determination. However, heat value can be calculated from proximate and 
ultimate analyses by a wide variety of formulas. Many (most?) of the proposed 
formulas for calculation of heat value are at least partially empirical and 
are only valid for particular coals from particular areas. A few formulas are 
of broad enough applicability to be used as substitutes for direct measurement 
when direct measurements are not available (Speight, 1983). However, even
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these particular formulas yield deviations from measured values of as much as 
4 or 5 percent in the case of low-rank coals (Selvig and Gibson, 1945).

Forms of sulfur

Determination of the sulfur content of coals is often accompanied in 
modern practice by determination of the amount of the total sulfur that is 
present in the forms of sulfate sulfur, pyritic sulfur, and organic sulfur. 
Distinction between the three sulfur forms has major economic significance. 
The standard test method for forms of sulfur in coal (D2492-84, ASTM, 1986) 
was used in the determinations reported herein. Sulfate sulfur and pyritic 
sulfur are direct determinations, organic sulfur is derived by difference 
between their sum and the total sulfur.

Sulfate sulfur is low in fresh coal and higher in oxidized or weathered 
coal. "The sulfates (mainly calcium and iron) rarely exceed 0.1 percent 
except in highly weathered or oxidized samples of coal..." (Speight, 1983, p. 
145). The sulfate-sulfur content of the samples discussed here is relatively 
high - with a geometric mean of 0.33 (table 6A). Most of the coal beds 
presently being mined in the Lakhra field are within the zone of weathering 
and contain secondary deposits of gypsum. This accounts for the high sulfate- 
sulfur content of many of the samples,,' However, some of the sulfate may also 
be present as iron-sulfate minerals. Ordinarily, weathering and oxidation 
reduce the heat value of low-rank coal and this fact may indicate that deeper 
coals in South Sind, below the weathering zone, may have higher heat values 
than the coal presently being mined.

The bulk of sulfur in coal is in the pyritic form as a mineral, and in 
the organic form as a complex with the organic material. For both technologic 
and economic reasons, organic sulfur is usually deemed "not removable" from 
coal at the present time. Pyritic sulfur may or may not be removable, 
depending on the size of the pyrite mineral grains. Coarse grains are easily 
removed by conventional coal preparation processes, largely gravimetric. 
Disseminated, very fine grains are usually considered impossible to remove. 
Petrographic studies are a necessary first step in determining whether pyritic 
sulfur is removable, and washability studies are commonly required to 
determine how much pyrite might be removed.

Organic-sulfur content is derived by the difference between the total- 
sulfur content and the sum of the measured sulfate-and pyritic-sulfur 
contents. Much basic and applied research applicable to, and directed at, 
removing the organic sulfur from coal has been done and several promising 
processes have been proposed. However, many pilot studies and full-scale 
tests remain to be done before technical and economic feasibility is accepted.

Free-swelling Index

This determination "... is a measure of the increase in volume of a coal 
when it is heated without restriction under specific heating conditions." 
(Rees, 1966, p. 48). As such, it is used in an attempt to predict caking, 
coking, and agglomerating properties and the related behavior during 
combustion. "In general terms, a coal exhibiting a free swelling index of 2 
or less will most likely not be a good coking coal." (Speight, 1983, p. 
179). AIT analyses of coal reported herein have a free-swelling index of 0 
(appendix B). s
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Apparent Specific Gravity

Specific gravity of porous materials such as coal is difficult to 
determine using conventional methods. The analytical results are therefore 
designated "apparent" rather than "true". Many factors affect the apparent 
specific gravity, though the amount and type of non-organic material in the 
sample is obviously very important. For estimation of coal resources, a 
specific gravity of 1.3 is assumed for coal of subbituminous rank. The 
geometric mean for the apparent specific gravity of the coal analyses 
presented herein is 1.4.

Mardgrove Grindability Index

The grindability, or ease of pulverization, is of .importance in 
evaluating utilization of coals. Because a range of properties, such as 
hardness and toughness, are involved, meaningful determination is difficult. 
The standard test for grindability of coal by the Hardgrove-machine method 
(D409-85, ASTM, 1986) yields an empirical result that is comparative to 
standard coals. In general, the higher the number, the easier a coal is to 
pulverize. Coals of lignitic and subbituminous rank commonly have lower 
grindability indexes, in the range of 40 to 60, than coals of bituminous 
rank. The mean index of 70 determined for the coals reported herein is higher 
than expected but cannot be evaluated'*^!thout further analysis.

Ash-fusion Temperatures

This test is intended to supply information on the fusion characteristics 
of the ash of coal. "Ash fusibility values are frequently specified in coal 
contracts because they are thought to furnish information regarding the 
clinker tendencies of the ash. of the coal." (Rees, 1966, p. 44). Rees warns 
that "Ash fusibility data are too often over-interpreted. ... the test should 
be considered an empirical one and the data, at best, only qualitative." 
(Rees, 1966, p. 44). . -

The standard test method for fusibility of coal and coke ash (D1858-68, 
ASTM, 1986) "... covers the observation of the temperatures at which 
triangular pyramids (cones) prepared from coal and coke ash attain and pass 
through certain defined stages of fusing and flow when heated at a specified 
rate in controlled, mildly reducing, and where desired, oxidizing 
atmospheres." In practice, four temperature points are determined: the 
initial deformation (ID) temperature, at which the initial rounding of the 
apex of the pyramid takes place; the softening temperature (ST), at which the 
cone has fused so that the height is equal to the width of the base; the 
hemispherical temperature (HT), at which the cone has fused so that the height 
is one-half the width of the base; and the fluid temperature (FT), at which 
the cone has been reduced to a nearly flat layer. In the reported analytical 
results in appendix B, the HT is reported after the FT but should have been 
presented in the above-described sequence.

The four temperature points are determined in both mildly reducing and 
oxidizing atmospheres to provide more data relative to possible usage 
conditions. The means of the laboratory determinations are as follows:
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Temperature 
point

Arithmetic 
mean

Standard 
deviation

Geometric 
mean

Geometric 
deviation

Mildly Reducing Atmosphere

ID

ST

HT

FT

ID

ST

HT

FT

2190

2260

2320

2520

2520

2580

2610

2660

160

180

180

160

Oxidizing Atmosphere

110

100

100

90

2180

2250

2310

2510

2520

2580

2610

2660

1.1

1.1

1.1

1.1

1.0

1.0

1.0

1.0

Two samples contained 26.61 and 32.41 percent ash and had high (more than 
2,800° F) temperature points in several determinations.

CONCLUSIONS

Statistical appraisal of the 39 samples results in the following 
generalized chemical and physical characterization on the as-received basis:

Moisture - 
Volatile matter - 
Fixed carbon - 
Ash -
Hydrogen - 
Carbon - 
Nitrogen - 
Oxygen 
Sulfur -
Heat value - > 
Sulfate sulfur - 
Pyritic sulfur - 
Organic sulfur - 
Hardgrove

Grindability
Index - 70

28
28
28
15
6

39
0.7

33
4

,100
0.3
2.6
1.0

percent
percent
percent
percent
percent
percent
percent
percent
percent
Btu/lb
percent
percent
percent
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A coal with the listed chemical and physical characteristics would be 
classified as subbituminous C in rank according to the Standard Classification 
of Coals by Rank (D388-84, ASTM, 1986). However, the number of samples from 
each mine is not sufficient for definitive rank classification, and, in 
addition, Standard D388 specifically does not allow use of samples of 
weathered or oxidized coal for classification by rank (see previous discussion 
of "Forms of sulfur"). Consequently, valid rank classification remains to be 
established by further sampling and analytical studies.

However, standard D388 does allow designation of "apparent rank" for 
samples that do not meet the standards of bed sampling. "Apparent ranks" for 
the 39 samples reported herein are: one (1) subbituminous B, fifteen (15) 
lignite A, and twenty-three (23) subbituminous C. At this time, it appears 
valid to conclude that the "apparent rank" of coal presently mined in the 
Lakhra field ranges from lignite A to subbituminous B, and that the bulk of 
the coal presently being mined in the field has an "apparent rank" of 
subbituminous C.
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Description of Samples
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Gul Mine No. 11 (Habibullah)

Location: lat 25°41'45 U N., long 680 09'43" E. 
Surface elevation: 350 ft (107 m) 
Depth to top of sample: 82 ft (25 m)

Two bench channel samples, Lailian bed, collected by Fred 0. Simon, USGS, 
and Isha.q Ghaznavi and Rafiq A. Khan, GSP, August 10, 1985.

Section sample

Description Thickness
ft (m)

* Claystone (roof)
Coal (USGS No. W233049) 5.0 (1.5)

* Clayey coal parting 0.1 (0.04) 
Coal (USGS No. W233048) 1.8 (0.53)

- r "*'
* Floor rock (not observed)    

Total bed thickness 6.9 (2.1)
Total thickness sampled 6.8 (2.0)

"* Not analyzed.

Indus Mine No. 2A

Location: lat 25043'07" N., long 68°09'08" E. 
Surface elevation: 420 ft (128 m) 
Depth to top of sample: 256 ft (78 m)

Face channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Ishaq Ghanznavi and Rafiq A. Khan, GSP, August 11, 1985.

Section sampled

*   Description Thickness
ft (m)

"*Sandy shale (roof)~~

* Claystone 0.6 (0.18) 
Coal (USGS No. W233050) ' 8.8 (2.7)

* Shale (floor)    
Total bed thickness 8.8 (2.7)
Total thickness sampled 8.8 (2.7)

. analyzed.

X
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Faiz Mine No. 11

Location: lat 25°44'16" N., long 68°08'26" E. 
Surface elevation: 405 ft (123 m) 
Depth to top of sample: 165 ft (50 m)

Face channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Ishaq Ghaznavi and Rafiq A. Khan, GSP, August 12, 1985.

Section sampTea

DescriptionThickness
ft (m)

"* Carbonaceous claystone (roof) ~ ~ 
Coal (USGS No. W233054) 9.1 (2.8)

* Carbonaceous shale (floor)    
Total bed thickness 9.1 (2.8)
Total thickness sampled . 9.1 (2.8)

_^________________^______^__________________________________;______________________««*<____________________________________________________________________________________

"*Not analyzed. ;

Delux Mine No. 1 A

Location: lat 25°11'38" N., long 68°11'26" E. 
Surface elevation: 405 ft (123 m) 
Depth to top of sample: 247 ft (75 m)

Two bench channel samples, Lailian bed, collected by Fred 0. Simon, 
USGS, and Ishaq Ghaznavi and Rafiq A. Khan, GSP, August 13, 1985.

Section sampled

Description Thickness
ft (m)

** Claystone (roof) ! ~~

* Coal (not sampled) 0.6 (0.18)
Coal (USGS No. W233056) 4.9 (1.51)
Coal (USGS No. W233055) 2.9 (0.89)

* Carbonaceous claystone (floor)    
Total bed thickness 8.5 (2.6)
Total thickness sampled 7.8 (2.4)

. analyzed.
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Mumtaz Mine No. 44 (Habibullah)

Location: lat 25°40'14" N., long 68°08'53" E. 
Surface elevation: 310 ft (95 m) 
Depth to top of sample: 88 ft (27 m)

Bench channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Ishaq Ghaznavi and Rafiq A. Khan, GSP, August 11, 1985.

Section sampled

DescriptionThickness
ft (m)

* Shale (roof)   

* Coal (not sampled) 0.4 (0.12) 
Coal (USGS No. W233051) 9.6 (2.9)

* Shale (floor)     
Total bed thickness .w < 10.0 (3.0)
Total thickness sampled " r 9.6 (2.9)

"* Not analyzed.

National Mine No.4A

Location: lat 25°43'55" N., long 680 08'52" E. 
Surface elevation: 405 ft (123 m) 
Depth to top of sample: 225 ft (69 m)

Two bench channel samples, Lailian bed, collected by Fred 0. Simon, 
USGS, and Ishaq Ghaznavi and Rafiq A. Khan, GSP, August 12, 1985.

Section sampled
       Description Thickness

ft (m)

"* Claystone (roof) ~~

* Coal (not sampled) 0.5 (0.15)
Carbonaceous clay parting (USGS No. W233053) 0.3 ( .09)
Coal (USGS No. W233052) 8.9 (2.7)

* Carbonaceous siltstone (floor)
Total bed thickness 9.7 (3.0) 
Total thickness sampled 9.2 (2.8)

 5 Not analyzed.
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Baluchistan Mine No. 13

Location: lat 25°40'24" N., long 680 11'00" E. 
Surface elevation: 390 ft (119 m) 
Depth to top of sample: 118 ft (36 m)

Face channel sample, Lailian bed, collected by Fred 0. Simon, USGS, and 
Ishaq Ghaznavi and Rafiq A. Khan, GSP, August 13, 1985.

Section sampled

Description

* Claystone (roof) 
Coal (USGS No. W233057)

* Carbonaceous shale (floor) 
Total bed thickness 
Total thickness sampled

Thickness 
ft (m)

3.3 (1.0)

3.3 (1.0) 
3.3 (1.0)

Not analyzed.

PMDC Mine No. 2

Location: lat 25°42'38" N., long 68°10'00" E. 
Surface elevation: 410 ft (125 m) 
Depth to top of sample: 195 ft (60 m)

Two bench channel samples, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 14, 1985.

* 

*

it

Section Sampled

Description

Carbonaceous shale (roof)

Coal (not sampled) 
Coal (USGS No. W233059) 
Coal (USGS No. W233058)

Shale (floor)
Total bed thickness 
Total thickness sampled

Thickness 
ft (m)

0.4 (0.12) 
5.8 (1.8) 
4.3 (1.3)

10.5 (3.2) 
10.1 (3.1)

Not analyzed.
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M. Amin Bros. Mine No. 5/MC-10

Location: lat 25°40'55" N., long 680 07'45" E. 
Surface elevation: 360 ft (110 m) 
Depth to top of sample: 165 ft (50 m)

Two bench channel samples, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 14, 1985.

 k

*

*

Section sampled

Description

Carbonaceous shale (roof)

Coal (not sampled) 
Coal (USGS No. W233061) 
Coal (USGS No. W233060)

Shale (floor) . .w < 
Total bed thickness 
Total thickness sampled

Thickness 
ft (m)

0.6 (0.18) 
5.3 (1.6) 
2.4 (0.74)

8.3 (2,5) 
(7.7) (2.3)

Not analyzed.

Amin Mine No. 5-A

Location: lat 25°38'04" N., long 68°09'06" E. 
Surface elevation: -295 ft (90 m) 
Depth to top of sample: 115 ft (35 m)

Bench channel sample, Lailian bed, collected by Ishaq Ghaznavi, GSP, 
August 14, 1985.

Section sampled

Description Thickness 
ft (m)

* caroonaceous shale (roof)

* Coal (not sampled)
Coal (USGS No. W233062)

* Carbonaceous shale (floor) 
Total bed thickness 
Total thickness sampled

1.0 
4.5

5.5 
4.5

(0.31) 
(1.4)

(1.7) 
(1.4)

*Not analyzed.

40



Sind Mine No. 5

Location: lat 25°37'08" N., long 68°09'20" E. 
Surface elevation: 295 ft (90 m) 
Depth to top of sample: 115 ft (35 m)

Face channel sample, Lailian bed, collected by Ishaq Ghaznavi, GSP, 
August 14, 1985.

Section sample

 k

*

Description

Shale (roof) 
Coal (USGS No. W233063)

Carbonaceous shale (floor) 
Total bed thickness 
Total thickness sample . ,. <*<

Thickness 
ft (m)

4.5

4.5 
4.5

(1.4)

U~4) 
(1.4)

Not analyzed.

Ch. M. Iqbal Mine No. 9

Location: lat 25°44'01" N., long 68°08'45" E. 
Surface elevation: 408 ft (124 m) 
Depth to top of sample: 165 ft (50 m)

Three bench channel samples, Lailian bed, collected by Fred 0. Simon, 
USGS, and Rafiq A. Khan and Mukarram Khan, GSP, August 15, 1985.

Section sampled

DescriptionThickness
ft (m)

Carbonaceous shale (roof) (USGS No. W233047)        Q^J( 0 .24) 
(Analysis indicates shaley coal)

* Clay band above coal 0.4 (0.12)

* Coal (not sampled) , 0.08 (0.02)
Coal (USGS No. W233065) 5.9 (1.8)
Coal (USGS No. W233064) . 4.6 (1.4)

* Carbonaceous shale (floor)    
Total bed thickness 10.6 (3.2)
Total thickness sampled (excluding roof) 10.5 (3.2)

"* Not analyzed.
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Inam Mine No. 28 (Habibullah)

Location: lat 25°42'16" N., long 68°08'27" E. 
Surface elevation: 395 ft (120 m) 
Depth to top of coal bed: 155 ft (47 m)

Face channel sample, Lailian bed, collected by Ishaq Ghaznavi and 
Sabahat Noor, GSP August 15, 1985.

Section sample

Description

* Carbonaceous shale (roof) 
Coal (USGS No. W233066)

* Carbonaceous shale (floor)
Total bed thickness
Total thickness sampled < /  ****

Thickness 
ft (m)

5.8 (1.8)

5.8 (1.8) 
5.8 (1.8)

Not analyzed.

Iqbal 4C-413 Mine (Habibullah)

Location: lat 25 0 40'45" N., long 68°07'38" E. 
Surface elevation: 405 ft (123 m) 
Depth to top of sample: 127 ft (39 m)

Bench channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan and Sabahat Noor, GSP, August 18, 1985.

         section sampled

Description Thickness
ft (m)

uaystone (roof)

* Coal (not sampled) 0.1 (0.04) 
Coal (USGS No. W233210) 4.4 (1.3)

* Carbonaceous shale (floor) .    
Total bed thickness 4.5 (1.3)
Total thickness sampled 4.4 (1.3)

~* Not analyzed.
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Khalid - B- 2 Mine (Habibullah)

Location: lat 25°40'55" N., long 68°10'()5" E. 
Surface elevation: 390 ft (119 m) 
Depth to top of sample: 75 ft (23 m)

Face channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan and Sabahat Noor, GSP, August 18, 1985.

.Section sampled

Description Thickness
ft (m)

_ Qarbonaceous S h a -i e (roof) ~~ 
Coal (USGS No. W233211) 3.9 (1.2)

* Carbonaceous shale (floor)    
Total bed thickness 3.9 (1.2)
Total thickness sampled - ,.  «< 3.9 (1.2)

"*Not analyzed.

Baluchistan No. 6 Mine

Location: lat 25°41'30" N., long 68°10'30 E. 
Surface elevation: 380 ft (116 m) 
Depth to top of sample: 172 ft (52 m)

Two bench channel samples, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 20, 1985.

Section sampled

* 

*

*

Description

Sandstone (roof)

Coal (not sampled) 
Coal (USGS No. W233213) 
Coal (USGS No. W233212)

Carbonaceous shale (floor) 
Total bed thickness 
Total thickness sampled

Thickness 
ft (m)

2.1 
3.6 
2.7

8.4 
6.3

(0.64)-
(1.1) 
(0.83)

(2~6) 
(1.9)

|\|0t analyzed.
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Ghapfar No. 26 Mine (Habibullah)

Location: Tat 25°42'20" N., long 68°09'02" E. 
Surface elevation: 360 ft (110 m) 
Depth to top of sample: 157 ft (48 m)

Two bench channel samples, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 22, 1985.

Section sampled

Description

* Carbonaceus shale (roof)

* Coal (not sampled) 
Coal (USGS No. W233215) 
Coal (USGS No. W233214)

* Carbonaceous shale (floor) 
Total bed thickness 
Total sample thickness

Thickness 
ft (m)

0.4 
4.8 
1.8

7.0 
6.6

(0.12) 
(1.5) 
(0.53)

(2.1) 
(2.0)

Not analyzed.

Indus No. 6 Mine

Location: lat 25°43'12" N., long 68°08'20" E.
Surfaces elevation: 415 ft (127 m)
Depth to top of sample: 222.3 ft (67-8 m)

Bench channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 22, 1985.

Section sampled

 k 

*

*

Description

Carbonaceous claystone (roof)

Coal (not sampled) 
Coal (USGS No. W233216)

Shale (floor) 
Total bed thickness 
Total thickness sampled

Thickness 
ft (m)

0.7 
4.1

4.8 
4.1

(0.20) 
(1.3)

(i"s)
(1.3)

Not analyzed.
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Hamza No. 37 Mine (Habibullah)

Location: lat 25°40'45" N., long 68°08'35" E.\ 
Surface elevation: 390 ft (119 m) 
Depth to top of sample: 90 ft (27 m)

Face channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 24, 1985.

Section sampled

Description

* Carbonaceous shale (roof) 
Coal (USGS No. W233217)

* Carbonaceous shale (floor) 
Total bed thickness 
Total thickness sampled .

- ,.'«!*

Thickness 
ft (m)

4.9 (1.5)

4.9 (1.5) 
4.9 (1.5)

Not analyzed.

Tauseef No. 22 Mine (Habibullah)

Location: lat 25°40'45" N., long 68°09'01" E. 
Surface elevation: 342 ft (104 m) 
Depth to top of sample: 142 ft (43 m)

Bench channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 24, 1985.

Section sampled

 te 

*

*

Description

Sandstone (roof)

Coal (not sampled) 
Coal (USGS No. W233218)

Claystone (floor) 
Total bed thickness 
Total thickness sampled

Thickness 
ft (m)

0.2 
3.3

3.5 
3.3

(0.05) 
(1.0)

(1.1) 
(1.0)

Not analyzed.
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Amin Bros. No. 3-MCHO Mine

Location: lat 25°40'45" N., long 68°07'47" E. 
Surface elevation: 353 ft (108 m) 
Depth to top of sample: 186 ft (57 m)

Face channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 24, 1985.

*

*

Section sampled

Description

Claystone (roof)
Coal (USGS No. W233219)

Carbonaceous shale (floor) 
Total bed thickness 
Total thickness sampled ^

Thickness 
ft (m)

3.9 (1.2)

3.9 (1.2) 
3.9 (1.2)

Not analyzed.

Indus No. 1 Mine

Location: lat 25 0 42'46" N., long 68°09'00" E. 
Surface elevation: 400 ft (122 m) 
Depth to top of sample: 183 ft (56 m)

Face channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 25, 1985.

Section sampled

Description Thickness
ft (m)

* Claystone (roof) ~~ 
Coal (USGS No. W233220) 6.0 (1.8)

* Carbonaceous shale (floor)    
Total bed thickness 6.0 (1.8)
Total thickness sampled 6.0 (1.8)

~* Not analyzed.
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National Mine No. 1

Location: lat 25°43'55" N., long 68°08'45" E. 
Surface elevation: 415 ft (127 m) 
Depth to top of sample: 183 ft (56 m)

Bench channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 27, 1985.

Section sampled

Description Thickness
j ft (m)

"*Carbonacous shale (roof)~~

* Coal (not sampled) 0.2 (0.05) 
Coal (USGS No. W233221) 5.8 (1.8)

* Carbonaceous shale (floor) ,^<    
Total bed thickness " '' 6.0 (1.8)
Total thickness sampled 5.8 (1.8)

_f ^t analyzed.

Baluchistan No. 14 Mine

Location: lat 25°40'50" N., long 68°11'05" E. 
Surface elevation: 370 ft (113 m) 
Depth to top of sample: 140 ft (43 m)

Bench channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 27, 1985.

Section sampled

Description Thickness
ft (m)

carbonaceous shale (roof)

* Coal (not sampled) 0.2 (0.05) 
Coal (USGS No. W233222) 3.2 (0.99)

* Carbonaceous shale (floor)    
Total bed thickness 3.4 (1.0)
Total thickness sampled 3.2 (0.99)

~* Not analyzed.
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PMDC Mine No. 1

Location: lat 25°42'10" N., long 68°10'20" E. 
Surface elevation: 400 ft (122 m) 
Depth to top of sample: 235 ft (72 m)

Bench channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 28, 1985.

Section sampled

 if

*

*

Description

Claystone (roof)

Coal (not sampled) 
Coal (USGS No. W233223)

Carbonaceous shale (floor) 
Total bed thickness 
Total thickness sampled

Thickness 
ft (m)

--- ---

0.1 (0.04) 
5.1 (1.6)

5.2 (1.6) 
5.1 (1.6)

Not analyzed.

PMDC Mine No. 3

Location: lat 25°42 I 37" N., long 680 09'24" E. 
Surface elevation: 380 ft (116 m) 
Depth to top of sample: 210 ft (64 m)

Face channel sample, Lailian bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan, GSP, August 28, 1985.

Description Thickness
ft (m)

Fossil iferous claystone (roof)
Coal (USGS No. W233224) 3.0 (0.92)

* Carbonaceous shale (floor)    
Total bed thickness 3.0 ( .92)
Total thickness sampled 3.0 ( .92)

~* Not analyzed.
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PMDC BT. 11 Shaft (idle)

Location: Tat 25°45'12" N., long 68°05'07" E. 
Surface elevation: 400 ft (122 m) 
Depth to top of sample: 208 ft (63 m)

Two bench channel samples, Lailian bed, collected by Fred 0. Simon, USGS, 
August 30, 1985. Mine idle for two months.prior to sampling.

Section sampled

Description

* Claystone (roof)

* Coal (not sampled) 
Coal (USGS No. W233226) 
Coal (USGS No. W233225)

* Carbonaceous shale (floor) 
Total bed thickness 
Total thickness sampled

Thickness 
ft (m)

1.1 (0.33) 
1.8 (0.56) 
6.4 (2.0)

(9.3) (2.9) 
(8.2) (2.6)

Not analyzed.

Amin Bros. No 22-C Mine

Location: lat 25°05'40" N., long 68°08'09" E.   
Surface elevation: 179 ft (55 m) 
Depth to top of sample: 95 ft (29 m)

Face channel sample, unnamed bed, collected by Fred 0. Simon, USGS, 
and Rafiq A. Khan and Mukhtar, GSP, August 16, 1985.

Section sampled

Description Thickness
ft (m)

* Shale (roof)~~ 
Coal (USGS No. W233208) 1.8 (0.55)

* Carbonaceous shale (floor)    
Total bed thickness. 1.8 (0.55)
Total thickness sampled 1.8 (0.55)

~* Not analyzed.



Lalazar Mine (National)

Location: lat 25°03'48" N., long 68°06'24" E. 
Surface elevation: 210 ft (64 m) 
Depth to top of sample: Not measured

Face channel sample, unnamed bed, collected by Fred 0. Simon, USGS, 
and Sabahat Noor, and Saleem Khan, GSP, August 16, 1985.

Section sampled

Description Thickness
	ft (m)

"*Carbonaceous shale (roof)~~
Coal (USGS No. W233209) 2.6 (0.80)

* Carbonaceous shale (floor)    
Total bed thickness 2.6 (0.80)
Total thickness sampled . , < 2.6 (0.80)     
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APPENDIX B 

Analytical Laboratory Report
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COAL WATER. AND MATERIALS ANALYSIS

(U>. 2. BOX 124 
Somerset, Pennsylvania 15501

Phone: (814) 445-6666 or 443-1671 
COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/85M 

USGS Lab No. 3 State: PK Field ID: 8SLK001A1/3-3/ ° :^S
>. ."V,:-...

Lab No. U12570 ********************************************* 

AIR DRY LOSS 16.99 RESIDUAL MOISTURE 13.78 ; :

As-received Dry Dry ash-free"
PROXIMATE ANALYSIS   ' -   --'- 

Moisture ............ 28.42 -  
Ash ................. 11.78 16.46  " !
Volatile Matter ....... 28.29 39.52 47.31
Fixed Carbon ........... 3f*.'Sl 44.02 52.69

100.00 100.00 100.00

ULTIMATE ANALYSIS

Carbon ............
Nitrooen ............
Sulfur ............
Oxyaen ............
'Ash ............

HEATING VALUE (BTU/LB)

FORMS OF SULFUR 
Suifate sulfur ......
pyritic sulfur ......
Organic sulfur .....

6.42
.. 44.21

0.78
4 43

, . 32. 38
.. 11.78

100.00 

7806

0.27
3.05
1.11

4.52
61.76
1.09
6.19
9.98
16.46

100.00 

10906

0.38
4.26
1.55

5.41
73^93
1.30
7.41
11.95

100.00

13055

0.45
5.10
i.86

FREE SWELLING IN&tX 0.0
APPARENT SPECIFIC GRAVITY 1.29 
HA'KDGRC'VE GRINDABILITY INDEX ^2

ASH FUSION TEMPERATURES '.Reducing Atmosphere) (Oxidizing Atras.)
Initial Deforwation 2080 F 2480 F
Softening Temp- 2150 F 2640 F
Fluid Temp. 2520 F 2720 F
Hemispherical Temp. 2180 F 2670 F

Forrest E. Walker
Director cf "echnicai Services
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COAL. WATER. ANO MATERIALS ANALYSIS

R.'b. 2. BOX 124

Somerset, Pennsylvania 15501 

Phone: {814} 445-6666 or 443-1671

; - :- COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/85;. 

USGS Lab No. 9 State: PK Field ID: 85LK011Ci/9-9/ -^^

^Cav t\w  w*^»w« JL * .'.

AIR DRY LOSS 16.18 RESIDUAL HOISTURE 16.74 ^|
   ' .-'".'p?^

As-received Dry Dry ash-free*
PROXIMATE ANALYSIS

Hoisture ............ 30.22
Ash ................. 19.17
Volatile Matter ..*...* '?4*.73 
Fixed Carbon ......... 25.83

100.00

27.47 
3S.52 
37.01

100.00

48.97
51.03

100.00

ULTIMATE ANALYSIS 
Hydroaen .............
Carbon .............
Hit roaen .............
Sult'ur .............
Oxvap T) .............
Ash .............

HEATING VALUE (3TU./LB)

FORMS OF SULFUR 
Su I f at 9 sulfur .......
Pvpit-'r =ijl*'T -,.«,..

Qraar-ic sulfur .......

6.12
35.51
0.72
3.26
35.22
19.17

100.00

6247

0.50
9 OT

0. 73

3.93
50.89
1.03
4.67
12.01
27.47

100.00 

89S2

0,44
3.19
1.04

5.42
70.16
1.42
6.44
16.56

100.00 

12343

0.61
4.40
1.43

FREE SWELLING INDEX 0.0 
APPARENT SPECIFIC GRAVITY 1.43 
HAft'JGRi-vE GRINDBBILITf' INDEX 74

ASh -uSION TEMPERATURES i.Reaucinc Atmosphere' (Oxidizing Atms . )
I n * * i = I ""! 9 f C'"' 17!^'!! i nri ~'"'^0 ? 2670 F
Set t suing ~?TnG, 2550 F
^luia T 9Tnp. 2630 F
Hemispherical Temp. 2580 F

Forrsst E. i451k9r

2700 F
2730 F
2710 F



GCQCHESIHCflL TESTIfiS
COAL WATER. AND MATERIALS ANALYSIS

fU). 2. BOX 124

Somerset, Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geoloaical Survey Date of report: 09/30/8&" .    » = -  -s*^,r

USGS Lab No. 3 State: PK Field ID: 85LK002A1/3-3/

Lab No. U12S72 **wx******************tt**^****w****x*xikx* 

AIR DRY LOSS 21.03 RESIDUAL MOISTURE 15.60

As-received Dry Dry ash-free 
PROXIMATE ANALYSIS

Hoisture ............ 33.35
Ash ................. 13f 94 20.92 i .
Volatile Matter ......; 2S.66 38.50 48.69
Fixed Carbon ......... 27.05 40.58 51.31

100.00 100.00 100.00

ULTIMATE ANALYSIS
Hydrogen .............
Carbon .............
Nitrogen .............
Sulfur .............
Oxygen .............
Ash " .............

HEATING VALUE (8TU/LS)

FORMS OF SULFUR
Sulfate sulfur .......

Qraanic sulfur ,,.....

6.58
37.75
0.76
3.55
37.42
13.94

100.00

6683

0.31
  ? -<)o
*_ * w"  '

1.16

4.27
56.64
1.15
5.33

11.69
?0 9?i. V * 7 <!.

100.00

10027

0.47
3.12
1.74

,

5 40w. ~ V

71.63
1.45
6.74
14.78

100.00

12680

A QQV     J /

7 QQw * .  w

2.20

FREE SWELLING INDEX 0.0 
APPARENT SPECIFIC GRAVITY 1.44 
HARDGRGVE GRINDABILITY INDEX 69

ASH FUSION TEMPERATURES (Reducing Atmospnere) (Oxidizing Atras.)
Ini'ia'i Deformation 2120 F 2400 F
Softening Temp. 2220 F 2440 F
Fluid Temp. 2570 F 2700 F
Hemispherical Temp. 2340 F 2500 F

Forrest E. Walker 
Director n *' Tscnnicsi ^er



COAL WATER. AND MATERIALS ANALYSIS

R.~D. 2. BOX 124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/8S;;

USGS Lab No. State: PK Field ID: 35LK0031/2-2/2 "vS

Lab No. U12573 *********************************************~

AIR DRY LOSS 16.81 RESIDUAL MOISTURE 11.08 ;3§

DryAs-received 
PROXIHATE ANALYSIS

Hoisture ...........
Ash ................ ^
Volatile Hatter .. .i...r 2$.Vs 
Fixed Carbon ......... 22.29

26.02
25.74

100.00.

34.79
35.07
30.14

100.00

Dry ash-free

53.73
46.22

100.00

ULTIMATE ANALYSIS 
Hydroaen ............
Carbon ............
Nitroaen ............
Sulfur ............
Oxvaen ............
Ash ............

HEATING VALUE (BTU/LB)

FQRfiS OF SULFUR 
Sulfste sulfur ......
Pvritic sulfur ......
Qr'saflic sulfur .........

5.58
,. 32.33

0.64
3.97

11 74

,. 25.74

100. 00 

5767

0.85
*\25

0.87

3.60
43.70
0.86
5.36
11.69
34.79

100.00 

7795

1.1S
1 04

i.17

5* c ->
67.01

i 30
8.22
17 93

100.00 

11954

1.76
4.66
1.30

 CREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY 1.58 
H£-rl !!.-?'OML GRlND£i?=ILlTY INDEX 73
EQUILIBRIUM _MOISTURE 26.477,
" fr! FUSION :EMPtiRATURES (Reducing Atsaosphers) (Oxidizing Atms.)

ini T. 1 = 1 Deformation 2370 F 2650 F
Scftenirig r?mp J 2if--90 F 2670 F
Fluid TerriD. 2730 F 2780 F
Hemispherical" Temp. 2615 F 2700 F

Forrest E. Walker
HJ r>af-Tn i-> n-f T .o (^ p r;  » /  ... ....



COAL. WATER. AND MATERIALS ANALYSIS

FU). 2. BOX 124

Somerset, Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/85 

USGS Lab No. 2 State: PK Field ID: 85LK004A1/2-2/ ^ 

Lab No. U12574 **#****##*#**#*#****##******###**#*****#***** 

AIR DRY LOSS 18.83 RESIDUAL MOISTURE 13.60 : ^

As-received Dry Dry ash-free
PROXIHATE ANALYSIS * " ' ;J

Hoisture ............ 29.87 4
Ash ................. 18.11 25.83 i
Volatile Hatter ...-... ' 2&li9 37.35 50.36 ..,,
Fixed Carbon ......... 25.83 36.82 49.64

100.00 100.00 100.00

ULTIMATE ANALYSIS

Carbon .............

Sulfur .............
Oxvaen .............Ash"

HEATING UALUE (BTU/LB)

FDRrtS OF SULFUR
Sui+at*3 cul^ur* .......
F'vritic sulfur .......
Organic sulfur ,....==

6.34
36.50
0.65
3.72

34.68
18.11

100.00

6487

0.36
2.0!
1.3S

4.28
52.05

f) 91v . 7 w

5.30
11.61
~*^ >ni ̂3 . Q  -!

100.00

9250

0.51
2.36
1.93

^

5.77
70.18

i ^^i m +-*J

7.15
15.65

100.00

12471

0.69
3.86
2.60

FREE SWELLING INDEX   0.0

GRINDABILITY INDEX 70 
APPARENT SPECIFIC GRAVITY 1.47
ASH FUSION i EnF'tRA i USES (Reducing qtaiosphers,' (Oxidizing Atms. ) 

Initisi DeforTi-at ion 2320 r 2^-70 F 
T?TDD. 2400 F 2^-90 F

Fluid ^inn. 2580 F 26oo F 
Hemispherical Temp. 2470 F 2530 F

Forrest E. Walker



fsiOCHiffliCIii TEIT1I1S
COAL WATER. AND MATERIALS ANALYSIS

R^D. 2, BOX 124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/85 

USGS Lab Mo. State: PK Field ID: 8SLK004B1/1 .:-'  

Lab No. U12575 #******************«**»**#»»**»*«##*#*«**%**#_

AIR DRY LOSS 21.18 RESIDUAL MOISTURE 7.43

As-received Dry Dry ash-free
PROXIMATE ANALYSIS ' ' : , 

Moisture ............ 27.04
Ash .................. 32.41 44.41
Volatile Matter ...^....r 2*.'77 29.83 53.67",,
Fixed Carbon ......... 18.78 25.76 46.33 :

100.00 100.00 100.00

ULTIMATE ANALYSIS
Hvdroaen ............
Carbon ............
Nitroaen ............
Sulfur . .... , ......
Oxyaen ............
Ash ............

HEATING VALUE (BTU/LFO

FQRHS OF SULFUR
Sulfate ^u^fu^ ......
pvnitir vulfu" ......

Organic sulfur ,u..^.

5.52
, . 26.2?

0.54
2.46

,. 32.78
, . 32.41

100.00

4675

0.21
1.74
0.51

3.41
36.03
0.74
3.37
12.04
44.41

100.00

6408

0. 29<-\ -ip
O.~0

.

6.13
64.82
1.33
6.06

21.66

100.00

11523

0.52
4. 28
1.26

FRiiE SPELLING INDtX 0.0 
APPARENT SPECIFIC GRAVITY 1.62
HARDG^QVE GRINDA&ILITY INDEX 73

FUSION TEMPERATURES (Reducing 4tmo=pps^9.) (Oxidizing Atms.)
Initial Oefcreation 2"*'J .- 2800+ F
Softening T^mp. 2/60 ? . 2800+ F
Fluid r ?rno. 2800+ £ 2800+ F
Hemispherical Temp. 2800 F 2800+ F

Pnnpacr £ ^ i j ;* ~\_ j/ a p

H'pcirrrjp ,-> -" ~ O^nf) 1 C3 I ^ 3 r V
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COAL WATER. AND MATERIALS ANALYSIS

R'D. 2. BOX 124

Somerset, Pennsylvania 1550-1 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/8$; 

USGS Lab No. State: PK Field ID: 85LK005173-3/3

Lab No. U12576 #*************************iHHfc****************

AIR DRY LOSS 19.73 RESIDUAL MOISTURE 14.95  '-.-',

As-received Dry Dry ash-free 
PROXIHATE ANALYSIS

Moisture ............ 31.73
Ash ................. 16.02 23.47 ;
Volatile Hatter .-.. ..... . 2S.'45 37.27 48.70 .
Fixed Carbon ......... 26.80 39.26 51.30

100.00 100.00 100.00

ULTIHATE ANALYSIS

Carbon ............

Sulfur ............

4<=h

HEATING VALUE (BTU/LB)

FORMS OF SULFUR 
Sulfate sulfur ......
' ""ritic CM 1 -fur ......
Oroanic sulfur .,.»,,

6.31
,. 35.80

0.72
4.75

.. 36.40
,. 16.02

100.00 

6479

0,74 .
2.76
1 '~>c>

4.04
52.44
1.05
6.96
12.04
93 47

100.00 

9490

1.09
A, O-^
1.32

5.28
68.52
1.37
9.09
m 74

100.00 

12400

1.42
q vy
"> iq^.. -_'D

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY 1.48
HARDGRQVE GRINDABILITY INDEX 74
EQUILIBRIUM MOISTURE 28.89%
ASH FUSION TEMPERATURES (Reducing atmosphere.1 (Oxidizing Atms.) 

Initial Deformation 21:0 F 2450 F 
Softening Temo. 22SO F 2490 F 
Fluid TsTnp.   2360 F 2650 F
Hemispherical Temp. 2290 F 2620 F

Forrest E. walker
Director of . T?cr!nic3l Services



COAL. WATER. AND MATERIALS ANALYSIS

RJD. 2. BOX 124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT 

Client: United States Geological Survey Date of report: 09/30/85
t;- '- ;

USGS Lab No. State: PK Field ID: 8SLK006A1/1 .-.' 

Lab No. U12S79 ***#**#************#*****#*****************#*

AIR DRY LOSS 19.49 RESIDUAL MOISTURE 9.75

As-received Dry Dry ash-free 
PROXIMATE ANALYSIS

Moisture ............ 27.34
Ash ................. 18.15 24.98
volatile Matter *.......,. 38*40 39.08 $2.10 .
Fixed Carbon .........' 26.11 35.94. 47.90

100.00 100.00 100.00

ULTIMATE ANALYSIS
Hydroaen .............
Carbon .............
Niiroaen .............
Sulfur .............
Qxvaen .............
Ash .............

HEATING VALUE (BTU/LB)

FQRhS OF SULFUR
Sulfste sulfur .......
Pvritic sulfur .......
O^Q-BPic sulfur ... .  -  . ,

6.07
38.84
0.72
3.32

32.90
18.15

100.00

6997

0.17
2.21
0.94

4.15
53.46
0.98
4.57
11.86
24.98

100.00

9630
*

0..24
3.04
i.2*

5.53
71.26
1.31
6.09

IS. 81

100.00

12837

0.32
4.05
1.72

c F!hL SUftLLING IHDhX 0.0

A.PP.AHENT..SP4C;iEIC ..GRA.VIIY r J , 33 . .
H P. K !_'  L- K ' J V t 'J R i N U A b' .' L i ! 'f i N D t ." -!:  y

EQUILIBRIUM MOISTUR_E 26.94%
TFhPERAlURES 'Rs^cing atinospnere) (Oxidizing ^cms .)

a ! Ho-£ .-  r-T;.^t 4 r.i\ T'l'.'h £ 0 r i n r-F_
Softening !27T;o. 2540 ^ 2710 F 
Fluid Tenin. 2570 F 2 780 F 
Hemispherical Temp. 2550 F 2730 F

E. Walker 
or o* Technics! Services



T
COAL WATER. AND MATERIALS ANALYSIS

R.1). 2. BOX 124

Somerset, Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/8S 

USGS Lab No. 2   State: PK Field ID: 85LK006B1/2-2/ 

Lab No. U12580

AIR DRY LOSS 17.14 RESIDUAL MOISTURE

DryAs-received 
PROXIMATE ANALYSIS

Moisture ............ 25.75
Ash ................. 26.61
Volatile Matter i.-...- 2*194 
Fixed Carbon ......... 22.70

10.39 

Dr ash-free

100.00

35.84
33.58
30.58

100.00

52.34
47.66

100.00

ULTIMATE ANALYSIS 
Hydrogen 
Carbon 
Nitrogen 
Sulfur 
Oxygen Ash"

HEATING VALUE (BTl

FORMS OF SULFUR 
Sulfate sulfur 
Pyritic sulfur 
O^ianic sulfur

............. 5.66
T? 71

............. 0.65

............. 3.69

............. 30.66

............. 26.61

3.74
44.08
0.87
4.97

10.50.
35.84

5.83
68.70
1.36
7.75
16.36

100.00

5783

0.35
2.66
0.68

100.00

7789

0.47 
3.58 
0*92

100.00

12140

0.73
5.58
1.44

FREE SWELLING INDEX o.o
APPARENT SPECIFIC GRAVITY 1.54
HARDGROVE ^INDABIL INDEX 79
EQUILIBRIUM MOISTURE 26.61%
9SH FUSION TEMPERATURES '.Reducing Atmosphere) (Oxidizing Atms.) 

In it 121 Def orT-iat ion 2590 '*  ~ 2770 F
Softening Temp. 
Fluid Temp. 
Hemispherical Temp.

2680
2800
2730

2800+F 
2800+F 
2800+F

Forrest E< Walker
Oirectc-r of tecr-nicai Services



COAL WATER. AND MATERIALS ANALYSIS

fl.D. 2, BOX 124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT 

Client: United States Geological Survey Date of report: 09/30/85

USGS Lab No- State: PK Field ID: 85LK0071/2.2/2 .,-:.
. ?.:

Lab No. 1)12531 ********************************************* 

AIR DRY LOSS 19.21 RESIDUAL HOISTURE 14.40

DryAs-received 
PROXIMATE ANALYSIS

Moisture ............ 30.84
Ash ................. 16,80 24.29
Volatile Matter ....... r 2*.'40 35.27
Fixed Carbon ......... 27.-96 40.44

100.00 100.00

Dry ash-free

46.59
53.41

100.00

ULTIHATE ANALYSIS^ 
Hydroaen .............

Sulfur .............
Oxyoen , c .... c ......
Aeh

HEATING MftLUh (8TU/LB)

FORMS OF SULFUR 
Su if at 9 sulfur .......
Pv p « t i <~ -u I * u P .......
O^smc =.u}.+" !Jr .......

6.23
35.73
0.69
5.64

34.?i
16.30

100.00

6423

0.58
4 3 7
0» 69

4.02
51.67

1.00
8.15

10.87
24.29

100.00 

9287

0.84
6.3?
0.99

5.31
68.25
1.32

10.77
14.35

100.00 

12267

1.11
9 "^

1.31

INDEX o.o
APPARENT SPECIFIC GRAVITY 1.48 
^K'JL-HUVE GRINOftSlLlTY INDEX 71

A6v -LiSIuN T£nPER^ TURES (R=cucing ^T^
Initial oefcrTnatio" 206u r
'Eo^'sniTic Temp. 213 !.! F
^ I is i G TSTHC* 2*80 " ^
Hemispherical Temp. 2170 F

(Oxidizing Acras . ) 
2520 F 
2690 F 
2730 F 
2710 F

i~'ir £3r tC'.r ff ^" a Cf"*"i~3l '"  S ̂  V i C 9 ?



COAL WATER. AND MATERIALS ANALYSIS

fU). 2. BOX 124

Somerset. Pennsylvania 1550t 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/8S. 

USGS Lab Mo. 2 State: PK Field ID: 8SLK008A1/2-2/ ^ 

Lab No. U12582 ********»**************************#*********.

AIR DRY LOSS 19.84 RESIDUAL MOISTURE 14.31 ^"."  ? "..  *

As-received Dry Dry ash-free
PROXIMATE ANALYSIS " ' ""V

Moisture ............ 31.31  -'': '-
Ash ................. 12.39 18.04
Molatile Matter ,.......,. 3?ilS 39.52 ^8.22
Fixed Carbon .........' 29.15 42.44 51.78

100.00 100.00 100.00

ULTIMATE ANALYSIS 
Hydroaen ............
Carbon ............
Nitroaen ............
Sulfur ............
Oxyoen ............
Ash "

HEATING VALUE '3TU/LB)

FORMS OF SULFUR 
Suifate sulfur ,,..,.
Pyritic sulfur ......
Orsanic sulfur ,....,

6.61
.. 39.99

0.67
4 ^

"? c, 79

1? 19

100.00

7129 

0.42
2.91
1.2?

4.52
58.22
0.98
6.62
11.62
18.04

100.00 

10378

O.Ai

4.23
1.78

5.51
71.03
1.20
8.08
14.18

100.00 

12662

0.74
5.16
2.18

FREE SPELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY 1.50 
HARDGROvt GRINDABILITY INDtX 72 *

ASH FUSION TEhPERAT'jRES (Red-jci^g AtTnosphere) (Oxidizing Atmosphere)
Inittsl Osf crmaticn 2100 £ 2530 F
Softeninc "emo. 2200 F 2620 F
Flu 13 "STUD.   2590 F 2740 F
Hemispherical Temp. 2^10 F 269° F

Forr?st t. Msiker 
Oir?cior of T^cnnicsi



CIQCHEffillfiL
COAL. WATER. ANO MATERIALS ANALYSIS

R^D. 2, BOX 124 .

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT 

Client: United States Geological Survey Date of report: 09/30/85"
  '  ->*":' 

' >  '"5

USGS Lab No. 2 State: PK Field ID: 8SLK008B1/2-2/ ' r,: 

Lab No. U12583 if**********-**-********************************

AIR DRY LOSS 17.26 RESIDUAL MOISTURE 15.5S -j:

As-received Dry Dry ash-free
PROXIMATE ANALYSIS ' . ' "

Moisture ............ 30.12 -.-
Ash ................. 15.20 21.75
Volatile Matter .......... 36S21 37.51 *7.93 ...-
Fixed Carbon ......... 28.47 40.74 52.07

100.00 100.00 100.00

ULTIMATE ANALYSIS

Carbon ............
Hitrooen ............
Sulfur ............
Oxvaen ............
Ash ............

HEATING VALUE (BTU/LB)

FORMS OF SULFUR
Sulfate sulfur ......
Pvriti<- sulfur ......
fin.-j.3T5 ir ^.u "» +u r .,. ...

6.44
,. 38.06

0.71
2.90

. . 36.69
, . 15.20

100. 00

6337

0.26
1.83
0.81

4.39
54.46
1.02
4.16
14.22
21.75

100.00

9783

0.38
2.63
1.15

4

5.61
69.59
1.30
5.32

18.18

100.00

12502

0.49
3.36
1.47

FREE SPELLING INDEX 0.0

APPARENT SPECIFIC GRAVITY 1.^5 
HARuGROvE 'VHINDASILITY. INDtX 66

A'irH FUSION TEMPERATURES (Reducing atmosphere.) (Oxidizing Atras.)
Iriitini Cfefcrnictien 22'?0 .*  2500 F
S-jfteninc ~9!rsD, 2360 ^ 2560 F
^iUid ~2TT:i?» jS^O c 2690 F

Hemispherical Temp. 2^30 F 2590 F

63



TPPVIR^P"Ttill^S
COAL WATER. AND MATERIALS ANALYSIS

RJ3. 2. BOX 124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/85 

USGS Lab Ho. State: PK Field ID: 35LK009A1/1

w^3v Frw   U A ̂  wO »

AIR DRY LOSS 22.76 RESIDUAL MOISTURE 10.11

As-received Dry Dry ash-free 
PROXIMATE ANALYSIS

Moisture ............ 30.57
Ash ................. 10.73 15.45
Volatile Matter *..-...,. 28:31 40.77 48.22 
Fixed Carbon .........' 30.39 43.78 51.78

100.00 100.00 100.00

ULTIMATE ANALYSIS

Carbon ...........
Nitrooen ...........
Sulfur ...........
QxYoen ...........
Aeh

HEATING VALUE (BTU/LB)

FORMS OF SULFUR 
Sulfate sulfur
Pvritic sulfur .....
Qraanic sulfur .....

6.59
al 52

..' 0.71
4.12

. . 36.33

.. 10.73

100.00 

7692

0, n
1.88
"'. 10

4.57
59.80
1.02
q Qh.

13 ^
1 ^ 4^

100.00 

11079

0.20
2.71
3.03

5.41
70.73
1.21
7.03
15.62

ioo.oo

13104 

0.2*
3.21
3.58

FREE SWELLING INDEX 0.0 
APPARENT SPECIFIC GRAVITY 1.21 
HfiRDGRGVE GR1NOABIL1TY INDEX 5?

ASH FUSION TEMPERATURES -Reducing Atraospnere) (Oxidizing Atms.)
Initial Oefcreation 2220 F 2510 F
Softening. Temp. '2290 F 2530 F
Fluid ~emp. 25^0 P 2630 F
Hemispherical Temp. 2350 F 2550 F

Forrest t. Walker
Oirectpr of Technical Service
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GEQCHEIiHCISL TEiTlllG
COAL WATER. AND MATERIALS ANALYSIS

FU). 2, BOX 124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/85

USGS Lab No. 2 State: PK Field 10: 8SLK00961/2-2/ '.."-'-

Lab No. U1258S *********************************************

AIR DRY LOSS 16.69 RESIDUAL MOISTURE 16.56 ~

As-received Dry Dry ash-free 
___  PROXIMATE ANALYSIS

Moisture ............ 30.49
Ash ................. 13.27 19.09
Volatile Hatter ;......, SSUS -40.50 50.05 _,,.
Fixed Carbon ......... 28.09 40.41 49.95

100.00 100.00 100.00

ULTIMATE ANALYSIS 
Hydroaen ............
Carbon ............

Sulfur ............

AcH

HEATING VALUE -'BTU/LEO

FORMS OF SULFUR 
Sulfate sulfur ......

Organic sulfur ......

6.51
,. 40.39

0.76
3.58

, . 35.49
, . 13.27

100.00 

7205

0.1?
o c o
f\ ^J> /\

4.46
58.11
1.10
5.15

12.09
19 09

100.00 

10365

0.28
3.72
1.15

5.51
71.82
1.36
6.36
14.95

100.00 

12810

0.35
4.60
1.41

FREE SWELLING INDEX o.o
APPARENT SPECIFIC GRAVITY 1.43 
H^KL-L-KOvE GR I NO ABILITY INDEX 6?

Si* -"UbiO.N TEMPERATURES (Reaucing Atmosphere) (Oxidizing Atras. 
In it i = l Oef on-Jcst ion !.'2b !.'  - 2510 F
'5c^ t en i nc ''"SHID . 200
Fltjifi Tan-.n^ 25^0

2550 F 
2660 F

Hemispherical Temp. 2350 F - 2570 F

Forrest E.
Pi'irarTnp o



GiOCHgffilCRf, TiSTHIG
COAL WATER. AND MATERIALS ANALYSIS

R^O. 2. BOX 124

Somerset, Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/85 

USGS Lab No. State: PK Field ID: 8SLK0101/2-2/2

Lab No. U12586 ********************************************* 

AIR DRY LOSS 17.77 RESIDUAL MOISTURE 11.77 :

DryAs-received 
PROXIHATE ANALYSIS

Moisture ............ 27.45 ~~~
Ash ................. 11.24 15.49
Volatile hatter ....... 3iJ89 43.95
Fixed Carbon .........' 29.42 40.56

100.00 100.00

Dry ash -free

52.01
47,99

100.00

ULTIMATE ANALYSIS
Hydrogen ............. 6.51 4.74 5.61
Carbon ............. 43.10 59.41 70.30
Nitrogen ............. 0.80 1.10 1.30
Sulfur ............. 4.77 6.57 7.77
Oxygen ............. 33.58 12.69 15.02 -
Ash .............. 11.24 15.49

100.00 100.00 100.00 

HEATING VALUE (BTU/LB) 7842 10809 12790

FORMS OF SULFUR
Sulfats sulfur ....... 0.87 1.20 1.42
Pyritic sulfur ....... 3.05 4.20 4.97
Organic sulfur ....... 0.35 1.17 1.38

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY 1.34 
HARDGRQVE GRINDABILITY INDEX 66
EQUILIBRIUM MOISTURE _26.2170
ASH FUSION TEMPERATURtS (Reducing Atraospnere> (Oxidizing Attns.) 

Initial C! 5tcrn-5tion 2140 F 2530 F 
Softenino ~9TRp. 2190 F 2570 F 
Flu its Tamp. 2610 F 2650 F 
Hemispherical Temp. 2280 F 2600 F

'
Forrest E. talker 
Q  «



TESHIIG
COAL WATER. AND MATERIALS ANALYSIS

FU). 2. BOX 124

Somerset, Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT 

Client: United States Geological Survey Date of. report: 09/30/85,'
  .' -.. .*.»l.^!i

USGS Lab No. State: PK Field ID: 8SLK01 11/3-3/3 ~':^ 

Lab No. U12587 ***********************iH***^******#*********

AIR DRY LOSS 16.57 RESIDUAL MOISTURE 13.44

As-received Dry Dry ash-free.
PROXIMATE ANALYSIS ' ' ->

Moisture ............ 27.78 :
Ash ................. 15.63 21.64 ;
Volatile Matter ;.-....r 3*147 43.58 5S.62 .,
Fixed Carbon ......... 2$.12 34.78 44.38

100.00 100.00 100.00

ULTIMATE ANALYSIS

Carbon .............
Mitroaen .............
Sulfur .............
Oxyaen .............A^h"

HEATING MALUE (BTU/LB)

FQRrtS OF SULFUR
Sulfate eylfur .......
pyritic sulfur -,-.....
Oraanic sulfur .......

6.27
40.24
0.78
3.86

33.22
15.63

100.00

7118

1.53
1.99
0,34

4.38
55.72
1.08
5.35

11.83
21.64

100.00

9856 '

? 12
2.76
0.47

.
C CO

71.11
1.38
6.83
15.09

100.00

12579

2.71
3.52
0. 60

"REE SWELLING INDEX 0.0 
APPARENT SPECIFIC GRAVITY 1.44

INDEX 65

rSH FUSION TEMPERATURES (Rsducino ^t!no=Dn9r9.' (Oxidizing Atms . )
Initial 05toriT5ati2n 232'j P 2440 F
Softeninc r e!r«p. 2370 F 2480 F
Fiuia Terno. 2550 ;- 2570 F
Hemispherical Temp. 2400 F 2520 F

Forrsst E. ysiker
Director of Tschnicsi Services

157



EEOCKSIfilCil fESTIIIG
COAL WATER. AND MATERIALS ANALYSIS

R.D. 2. BOX 124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

.COAL ANALYSIS REPORT 

Client: United States Geoloaical Survey Date of reoort: 09/30/85
,..£  

USGS Lab No. 2 State: PK Field ID: 85LK012A1/2-2/

Lab No. U12538 *******iH**#*^**#*********#******************

AIR DRY LOSS 20.36 RESIDUAL MOISTURE 12.29 V

As-received Dry Dry ash-free 
PROXIMATE ANALYSIS

Moisture ............ 30.16
Ash ................. 12.10 17.33
Volatile Matter .......... 3fc/0i 42-97 5U98
Fixed Carbon .........' 27.73 39.70 48.02

100.00 100.00 100.00

ULTIMATE ANALYSIS

Carbon ............
Nitrooen ............
Sulfur ............
Oxvaen ............
Aerh

HEATING VALUE (BTU/LB)

FORMS OF SULFUR 
Suifate sulfur ......
Pvritic sulfur .,...,
Qraatuc sulfur  ..-..

6.43
,. 40.95

0.71
4.05

, . 35.76
,. 12.10

100.00 

7336

0.26
2. s3
1.26

4.37
58.64

1.01
5.80

12.85
17.33

100.00 

10505

0.38
3.62
1.80

5.29
70.93

1.22
7.02

15.54

100.00 

12707

0.46
4.38
2.18

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY 1.39 
HARDGRQVE GRINDABILITY INDEX 67

ASH FUSION TEMPERATURES 'Reducing Atmosphere) (Oxidizing Atms . )
Initial Deformation 22*0 * 2500 F
Softening Temp. 2290  - 2590 F
Fluid T?mp. 2580 F 2700 F
Hemispherical Temp. 2350

Forrest E. Walker
Director of Technical Services
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TEiTIRS
COAL. WATER. ANO MATERIALS ANALYSIS>

R.O. 2, BOX 124

Somerset. Pennsylvania 15501 

  Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 09/30/85 

USGS Lab No. 2 State: PK Field ID: 8SLK01261/2-2/ -;^- 

Lab No. U12589 ************#**#*****#***##*****#********#**«

AIR DRY LOSS 20.29 RESIDUAL HOISTURE 12.46 : ^|
: - .T *v

As-received Dry Dry ash-free
PROXIHATE ANALYSIS . ' * "

Hoisture ............ 30.22 \l; :
Ash ................. 15.44 22.13
Volatile Matter ;........ 29101 38.71 4?.71 ^
Fixed Carbon ......... 27.33 39.16 50.29

100.00 100.00 100.00

ULTIMATE ANALYSIS 
Hydroaen .............
Carbon .............
Nitrooen .............
Sulfur ............."

Asn .............

HEATING ','ALUE <BTU/LB>

FORMS OF SULFUR 
Sulfats sulfur .......
P'vr*-* T   " <r}i i -f ij r . A . .

Orcan ic su 1 f u r ........

6.37
37.73
0.67
4.36

35. 43
1 ^ 44

100.00 

6785

0.33
3.08
0.95

4.28
54.06
0.96
6.25
12.32
9T' 1 T

100.00

9723 

0.48
4 4'T'

1.35

5.50-
69.42
1.23
8.03

ic; 09

100.00 

12486

0.62
5.68
1.73

Fpfb. SWELLING INDEX
APPARENT SPECIFIC GRAVITY 1.50 
HPKL-L: KQvE GRINDABILITY INL'EX 68

-'jSION TErlPERATURES f c-!5d !JCi^c Atmosphere) (Oxidizing Atms.)
Initia.1. Oe-for^atio-i 22lO > " 2500 F
Sof t ?TI in^ ^"?!T'C. 2270    2590 F
Fluid *"9TT!p, 2580 F 2680 F
Hemospherical Temp. 2330 F 2620 F

Fprrest E. Walker
Director of ~8chnic-3l Ssrvicss

69



GECEHEimcni,
COAL WATER. AND MATERIALS ANALYSIS

R.D. 2, 80X124

Somerset, Pennsylvania 15501 

Phone: (814) 445-6656 or 443-1671

COAL ANALYSIS REPORT
-*':

Client: United States Geological Survey Date of report: 09/30/8S 

USGS Lab No. State: PK Field ID: 35LK012D1/1 -.|j3
vi'-.

Lab No. |J1259Q'/'**************************** ***************** 

AIR DRY LOSS 23.23 RESIDUAL MOISTURE 8.22 .-:-;-

As-received Dry Dry ash-free;
PROXIMATE ANALYSIS " ' : -^l

Moisture ............ 29.54 .
Ash ................. 24.94 3S.40
Volatile Hatter ....... 22.45 31.86 49.32 -\
Fixed Carbon ......... 23.07 32.74 50.68

100.00 100.00 100.00

ULTIMATE ANALYSIS
Hydrogen .............
Carbon .............
Nitrocen .............
Sulfur .............
Oxvoen .............
Ash .............

HEATING VALUE (STU/LB)

FQRriS OF SULFUR
Sulfats sulfur .......
pyp-irir qylfnr* ......

Groan i c sulfur .......

5.30
29.69
0.59
*.36

33.62
24.94

100.00

5307

0.27
4.97
ft. i?

3.54
42.14
0.84
7.61

10. 47
35.40

100.00

7533

0.38
7.05
0.18

.
5.48

65.23
1.30
11.78
16.21

100.00

11660

0.59
10.91
0.28

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY 1.55 
HARQGRGME C-RINDA5ILITY INDEX 80

fl£H FUSION TEMPERATURES -'.Reducing Atmosphere) (Oxidizing Acras.)
Initial Deformation 2170 F 2650 F
Softening Temp. 2270 F 2680 F
Fluid Temp. 2680 F f 2740 F
Hemispherical Temp. 2330 F 2700 F

Forrest E. ysi.ker
director of Tscrsnicai tervicss
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ft>.f*fhft9fve,^wtf^9mGEOCHiilllCtll
COAL. WATER. AND MATERIALS ANALYSIS

R."D. 2, BOX 124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1571

COAL ANALYSIS REPORT 

Client: United States Geolooical Survey Date of report: 09/30/85^ 

USGS Lab No. State: PK Field ID: 8SLKO 131/3-3/3 ,-

Lab No. U12591 >^***************************************V***« ~

AIR DRY LOSS 21.21 RESIDUAL MOISTURE 13.90 -:^

As-received Dry Dry ash-free^';
PROXIMATE ANALYSIS ' ' .  '  '-£-.

Moisture ............ 32.08 - - .«'- -:'.
Ash ................. 11.63' 17.12
Volatile Hatter ....... 27.14 39.95 43.21 ..-.-.-.;
Fixed Carbon ......... 29.15 42.93 51.79" '

100.00 100.00 100.00

ULTIMATE ANALYSIS
Hyd.-cgsn ............. 6.51 4.30 5.19
Carbon ............. 39.76 58.54 70.64
Nitrogen ............. 0.73 1.08 1.30
Sulfur ............. 4.34 6.3'? 7.71
Oxygen ............. 37.03 12.57 15.16
Ash ............. 11.63 17.12

100.00 100.00 100.00 

HEATING VALUE CBTU/LB) 7133 10510 12632

FORrtS OF SULFUR
SuIfate sulfur ....... 0.52 0.76 0.92
?vritic sL'ifur ....... 2.99 4.41 5.32
Organic sulfur ........ 0.83 1.22 1.47

FRiE SWELLING INDEX o.o
APPARENT SPECIFIC GRAVITY 1.48 
Hfirl'GKQvE QRINOABILITY INDEX 72

AS?* FUSION TEMPERATURES 'Reducing Atmosphere) (Oxidizing Atms.) 
Initial -jefcrTnstion 2iW ? 2670 F 
Set * en in o Teiric. 21^0 F 2700 F 
Fiyia T 9TT:p. 2580 F 2760 F 
Hemispherical Temp. 2180 F 2740 F

Forre** E.
C*irec*-r of Technical Services
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COAL Om AMD MATERIALS ANALYSIS 

FLD.Z30X124

Somerset, Pennsylvania 15501 

Phor.2: (814) 445-5666 or 443-1671

COAL ANALYSIS REPORT

Client: United State* Geological Survey Date of report: 10/21/85 

USGS La& No. State: PK Field ID: 3SLX014

L*4H W   W   W A^WM W

AIR DRY LOSS 19.44 RESIDUAL MOISTURE

As-received Dry 
P3QXTMATE AN<Y..YSIS

Moisture ............ 26-10
Ash ................. 9.01 12.19
Volatile ftattar ....... 31.49 42.62
Fised Carton ......... 33.40 45.19

100.00 100.00

ULTIMATE ANALYSIS
Hydrocen ............. 6.49 4.82
Carbon ............. 47.04 63.66
Nitrogen ............. 0.88 1.19
Sulfur ............. 3.S6 4.82
Oxygen ............. 33.02 13.32
Ash" ............. 9.01 12.19

100.00 100.00 

HEATING VALUE (&TU/L3) 8310 11245

FORMS OF SULFUR
Sulfate sulfur ....... 0.53 0.72
Pyritic sulfur ....... 1.69 2.29
Organic sulfur ....... 1.34 1.81

FREE SWELLING INDEX 0.0 
APPARENT SPECIFIC GRAVITY = 1.35
HAROGROVE GRINDA&ILITY INDEX 57

fr.27 -...:

Dry a:h-fre?

48.54 
51.44'-

100.00

5.49
72.50
1.36
5.49
15.16

100.00

12806

0.82
2.61
2.06

ASH FUSION TEMPERATURES (Reducing Atmosphere) 
Initial Deformation 20*0 F 
Softening Temp. 2060 F 
Fluid Teffip. 22*0 F
Hemispherical Temp. 2100 ?

(Oxidising Acms.) 
2^50 F 
2550 F 
26^0 F 
2580 F

Forrest E. Walker
Director of Technical Services
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E C*j^ f9t.f  '*&& 1yJWV flP{T*L 
£Oirk^ISlP.L Tt&iiiiy

COAL WATER. AMD MATERIALS ANALYSIS

R.D. 2. 80X124 *
Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

.COAL ANALYSIS REPORT

Client: United State* Geological Survey Date of report: 10/21/85

USGS Lab No. State: PK Field ID: 35LK01S . .;"_'[

Lab No. U12624  x^^**********'>*****'***?********i*

AIR DRY LOSS .22.66 RESIDUAL MOISTURE

DryAs-received 
PROXIMATE ANALYSIS

Moisture ............ 26.46
Ash ................. 9.06
Volatile hatter ....... 31.81
Fixed Carbon ......... 30.67

7.49 

Drv ash-free

100.00

12.66
44,47
42.87

100.00

50.92
49.08

100.00

ULTIMATE ANALYSIS 
Hydro gen 
Carbon 
Nitrogen 
Sulfur 
Oxygen Ash"

(BTU/LB)

6.S7
.. 45.82

0.91
3.63

.. 34.01
9.06

100.00 

8210

4.73
64.04
1.27
5.08
12.22
12.66

100.00 

11476

Q i?
~>1 17

1.4S
5.32

1 T 7^?

100.00 

13139

FORMS Of SULFUR 
Sulfate sulfur 
Pyritic sulfur 
Qroanic sulfur

0.12
2.81
0.70

0.17
3.92
0.99

0.19
4.49
1.14

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY = 1.37 
HARDGROVE GRINDABILITY INDEX 73

ASH FUSION TEMPERATURES (Reducing Atmosphere) 
Initial Deformation 2000 F 
Softening Te*p. 2040 F 
Fluid Teip. 2370 F
Hemispherical Temp. 2130 F

(Oxidizing Acms.) 
2470 F 
2580 F 
2680 r 
2610 F

Forrest E. Ualker
Director of Technical Services



COAL WATER. AND MATERIALS ANALYSIS

R. 0.2. BOX 124

Somerset. Pennsylvania 15501 
Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client; United States Geological Survey Date of report: 10/21/85 

USGS Lab Mo. State: PK Field ID: 8SLK016A i^ 

Lab No. U12625 ^Ht***^H*in******JHt***#)Hi*-^**

AIR DRY LOSS 23.71 RESIDUAL MOISTURE

As-received Dry 
PROXIHATE ANALYSIS

Moisture ............ 27.29
Ash ................. 18.23 25.07
Volatile Hatter -., ....» "*$.S7 40.66
Fixed Carbon ......... 24.91 34.27

100.00 100.00

ULTIMATE ANALYSIS
Hydrogen ............. 6.14 4.25
Carbon ............. 39.59 54.45
NitrogETi ............. 0.68 0.94
Sulfur ............. 3.42 4.70
Oxygen ............. 31.94 10.59
Ash ............. 18.23 25.07

100.00 100.00 

HEATING VALUE (BTU/LB) 7080 9738

FORMS OF SULFUR
Sulfate sulfur ....... 0.53 0.73 0.97
Pvritic sulfur ....... 1.88 2.59 3.46
Organic sulfur ....... 1.01 1.38 1.84

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY =1.50 
HARDGRGVE GRINDftBILITY INDEX 71

ASH FUSION TEMPERATURES (Reducing Atmosphere) (Oxidizing Acms.)
Initial Deformation 2360 F 2^30 F
Softening Ten.p. 2430 F 2530 F
Fluid Temp. ' 2530 F 2610 F
Hemispherical Temp. 2^70 F ' 2560 F

4.70 

Dr ash-free

54.26
45.74

100.00

5.67
72.67

1.25
6.27

14.14

100.00

12996

Forrest E. Walxer 
Director of Tecnnical Services 
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TESTIH5
COAL WATER. AMD MATERIALS ANALYSIS

R.0.2.BOX124

Somerset. Pennsylvania 15501 
Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 10/21/85 

USGS Lab No. State: PK Field ID: 85LK016B

Lab NO. U12626

AIR DRY LOSS .31.67 RESIDUAL MOISTURE

As-received Dry 
PROXIMATE ANALYSIS

Hoisture ............ 34.51
Ash ................. 11.48 17.53
Volatile Hatter ......; 28.31 43.23
Fixed Carbon ......... 25.70 39.24

100.00 100.00

ULTIHATE ANALYSIS
Hydrogen ............. 6.90 4.63
Carbon ............. 38.68 59.07
Nitrogen ............. 0.69 1.05
Sulfur ............. 3.34 5.10
Oxygen ............. 38.91 12.62
Ash ............. 11.48 17.53

100.00 100.00 

HEATING VALUE (BTU/LB) 6909 10SSO

FORMS OF SULFUR
Sulfaie sulfur ....... 0.17 0.27
Pvritic sulfur ....... 2.01 3.07
Organic sulfur ....... 1.16 1.76

FREE SWELLING INDEX 0.0 
APPARENT SPECIFIC GRAVITY =1.55 
HAROGROVE GRINDABILITY INDEX 76

ASH FUSION TEMPERATURES (Reducing Atmosphere) 
Initial Deformation 2040 F 
Softening Temp. 2060 F 
Fluid Temp. 2*00 F
Hemispherical Temp. 2150 F

4.16

Dry ash-free

52.42
47.58

100.00

5.61
71.62
1.27
6.18
15.32

100.00

12792

0.33 "3.-T2

2.13

(Oxidizing Acms.) 
2730 F 
2740 F 
2750 F 
2745 F

Forrest E.
Director of Technical Services



FID.2.BOX124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 10/21/85 

USGS Lab No. State: PK Field ID: 8SLK017A

Lab NO. U 126 2 7 ***#^^***^***Ht*4HHI**<HHt^^*iHHI^*^*«***..

AIR DRY LOSS 18.34 RESIDUAL HQISTURE 7.75

As-r*ceiv«d Dry 
PROXIMATE ANALYSIS

Moisture ............ 24.67
Ash ................. 17.06 22.64
Volatile Hatter *......,. -«28.76 38.17
Fixed Carbon ......... 29.51 39.19

100.00 100.00

ULTIMATE ANALYSIS
Hydrogen ............. 6.00 4.29
Carbon ............. 40.74 54.08
Nitrogen ............. 0.73 0.96
Sulfur ............. 5.81 7.72
Oxygen ............. 29.66 10.31
Ash" ............. 17.06 22.64

100.00 100.00 

HEATING VALUE (BTU/LB) 7458 9901

FORMS OF SULFUR
Sulfate sulfur ....... 0.40 0,53

- Pyritic sulfur ....... 3.88 5.16
Organic sulfur ....... 1.53 2.03

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY = 1.48 
HARDGRQvE GRINOA6ILITY INDEX 78

ASH FUSION TEMPERATURES (Reducing Atmosphere) 
Initial Deformation 2160 f 
Softening Temp. 2200 F 
Fluid Temo. 2SOO F
Hemisoherica I Temp. 22^0 F

Dr ash -free

47.34
50.66

100.00

5-55
69.91
1.24
9.96

13.32

100.00

12799

0.69
6.67
2.62

(Oxidizing Actns.)
2^60 F 
25^0 F 
2590 F 
2560 F

Forrest £. Ualker
Director of Technical Services
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COAL WATER. ANO MATERIALS ANALYSIS

R. 0.2. 80X124

Somerset, Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 10/21/85 

USGS Lab Ho. State: PK Field ID: 9SLK017B

t»OW f^w   w A^tO^tO

AIR DRY LOSS .22.15 RESIDUAL MOISTURE 6.98

As-received Dry Dry ash-free
PROXIHATE ANALYSIS * ' 

Moisture ............ 27.59
Ash ................. 1}.3S 15.67
Volatile Matter ....../; "Jl.57 43.59
Fixed Carbon ......... 29.49 40.74

100.00 100.00

ULTIMATE ANALYSIS
Hydrooen ............. 6.47 4.67
Carbon ............. 44.14 60.96
Nitrogen ............. O.B4 1.17
Sulfur ............. 3.98 5.49
Oxvgen ............. 33.22 12.04
Ash ............. 11.35 15.67

100.00 100.00 

HEATING VALUE (BTU/LB) 7922 10940

FORMS OF SULFUR
Sulfate sulfur ....... 0.52 0.71
Pyritic sulfur ....... 2.29 3.16
Organic sulfur ....... 1.17 1.62

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY = 1.39 
HAROGROVE GRINOA6ILITY INDEX 74

ASH FUSION TEMPERATURES (Reducing At»o«pher<?)
Initial Deformation 2180 F
Softening TOTJD. 2220 F
Fluid Tewp. 2670 F
Hemispherical Temp. 2260 F

51.69
48.31

100.00

5.54
72.29
1.39
6.51

14.27

0.84
3.75
1.92

(Oxidizing Acms.) 
2^90 F 
2520 F 
2570 F 
2550 F

Furrest £. Walker
Director of Technical Services



TESTING
COAL WATER. AND MATERIALS ANALYSIS 

R. 0.2. 80X124 N 

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPOftT

Client: United States Geological Survey Date of. report: 10/21/85 

USGS Lab No. State: PK Field ID: 85LK018

Lafa NO. U12629

AIR DRY LOSS 18.56 RESIDUAL MOISTURE 7.73

As-received Dry 
PRQXIHATE ANALYSIS

Moisture ............ 24.85.
Ash ................. 19.30 25.68
Volatile Matter i....... W.OO 37.26
Filed Carbon ......... 27.85 37.06

100.00 100.00

ULTIMATE ANALYSIS
Hydrogen ............. 5.89 4.14
Carboi ............. 38.31 50.97
Nitrogen ............. 0.74 0.99
Sulfur ............. 6.34 8.44
Oxygen ............. 29.42 9.78
Ash" ............. 19.30 25.68

100.00 100.00 

HEATING VALUE (BTU/LB) 7035 9361

FORKS OF SULFUR
Sulfate sulfur ....... 0.25 0.33
Pyritic sulfur ....... 4.23 5.63
Organic sulfur ....... 1.36 2.48

FREE SWELLING INDEX 0.0 
APPARENT SPECIFIC GRAVITY = 1.49 
HARDGftOVE GRINOA8ILITY INDEX 68

ASH FUSION TErtPERATURES (Reducing AtraosphereJ
Initial Deformation 2160 F
Softening Tewp. 2220 F
Fluid Temp. 2600 F
Hemispherical Tamp. 2250 F

Drv ash-free

50.14
49.86

100.00

5.57
68.59
1.33

11.36
13.15

100.00

12596

0.44
7.58
3.34

(Oxidizing Atms.) 
2^30 F 
25^0 F 
2530 F 
2560 F

orrest E. Walker 
Director of Technical Services
74



?R<r
ft- fcS
Efcfcs
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Orv ash-free

COAL WATER. AND MATERIALS AHALtSIS

R. 0.2. BOX 124

Somerset, Pennsylvania 15501 

Ptione: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client; United States Geological Survey Date of report: 10/21/85 

USGS Lab No. State: PK Field 10: 8SLK019 

Lab No. U12630 *****^****wiHHH»*4HHt^********

AIR DRY LOSS .19.24 RESIDUAL HOISTURS
t.
w

As-received Dry 
PROXIMATE ANALYSIS

Moisture ............ 2S.09
Ash ................. 6.70 8.95
Volatile Matter ....... 92.50 43.39
Fixed Carbon ......... 35.71 47.66

100.00 100.00

ULTIMATE ANALYSIS
Hvdrogen ............. 6.54 4*98
Carbon ............. 50.17 66.97
Nitrogen ............. 0.95 1.27
Sulfur ............. 3.49 4.66
Oxygen ............. 32.15 13.17
A«h" ............. 6.70 8.95

100.00 100.00 

HEATING VALUE (BTU/L&) 8983 11991

FORMS OF SULFUR
Sulfats sulfur ....... 0.23 0.31
Pyritic sulfur ....... 1.86 2.49
Organic sulfur ....... 1.40 1.86

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY = 1.36 
HARDGROVE GRINDA8ILITY INDEX 66

52.3S 

100.00

5.47
73.55

1.39
5.12

14.47

100.00

13169

0.34 
2.73 
2. OS

ASH FUSION TEMPERATURES (Reducing Atmospnere) 
Initial De-formation i960 F 
Softening Te^no. 1980 F 
Fluid Temp. 2390 F
Hemispherical Temp. 2130 F

(Oxidizing Actns.) 
2530 F 
2600 F 
2650 F 
2620 F

Forrest E. Ualker 
Director of Technical Services 
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COAL WAm*tiO<ff!XTfftiAtS ANALYSIS

R.D.Z30X224

Somerset, Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of. report: 10/21/8S 

Lab No. State: PK Field ID: 8SLK020

Lab NO. U12631 *»»»»*^Ht<HHt^HIJH>«JHtiHHHI»)IMiig»

AIR DRY LOSS 16. S4 RESIDUAL MOISTURE

As-received Dry 
PROXIHATE ANALYSIS

Moisture ............ 22.36
Ash ................. 21.63 27.86
Volatile Matter ....... **.07 37.44
Fixed Carbon ......... 26.94 34.70

100.00 100.00

ULTIMATE ANALYSIS
Hydrogen ............. 5.57 3.95
Carbon ............. 38.00 48.95
Nitrogen ............. 0.69 0.89
Sulfur ............. 7.S9 9.77
Oxygen ............. 26.52 8.58
Ash" ............. 21.63 27.86

100.00 100.00 

HEATING VALUE (BTU/LB) 6957 8960

FOftHS OF SULFUR
SuHate sulfur ....... 0.79 1.02
Pyritic sulfur ....... 4.80 6.28
Organic sulfur ....... 1.92 2.47

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY =1.51
HAROGROVE GRINOABILITY INDEX 68

ASH FUSION TEMPERATURES (Reducing Atmosphere)
Initial Deformation 2190 F
Softening Temp. 2220 F
Fluid Tewp. 2460 F
Hemispherical Temp. 2^30 F

6.97 ~a 

Dry ash-fr««

'51.90 
48.10

100.00

5.48
67.85
1.23

13.54
11.90

100.00

12420

1.41
8.71
3.42

(Oxidizing Acms.) 
2490 F 
2560 F 
2660 F 
2510 F

Forrest E. Walker
Director of Technical Services



COAL. WATER. AND MATERIALS ANALYSIS

R.D. 2. 80X124

Somerset, Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United State* Geological Survey Date of report; 10/21/85 

USGS Lab No. State! PK Field ID: 85LK021

Lab NO. U12632 <HHHt»^HHt*i

AIR DRY LOSS .21.82 RESIDUAL MOISTURE

A*-received Dry 
PROXIMATE ANALYSIS

Moisture ............ 26.45
Ash ................. 11.72 15.93
Volatile Matter ....... 32.96 44.81
Fixed Carbon ......... 26.87 39.26

100.00 100.00

ULTIMATE ANALYSIS
Hydrogen ............. 6.33 4.58
Carbon ............. 45.20 61.45
Nitrooeit ............. 0.88 1.20
Sulfur ............. 3.99 5.43
Oxygen ............. 31.88 11.41
Ash" ............. 11.72 15.93

100.00 100.00 

HEATING VALUE (BTU/LB) 8071 10974

FORMS OF SULFUR
Sulfate sulfur ....... 0.13 0.18
Pyritic sulfur ....... 2.BO 3.80
Organic sulfur ....... 1.06 1.4S

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY = 1.39
HAROGRGVE GRINOA9ILITY INDEX 74

ASH FUSION TEHPERATURES (Reducing AtToospn&re)
Initial Deformation 2380 F
Softening Te»p. 2440 F
Fluid Temp. 2560 F
Hemispherical Temp. 2460 F

5.92 

Dry ash-free

53.30
46.70

100.00

5.45
73.09
1.43
6.46
13.57

100.00

13053

0.21
4.52
1.73

(Oxidizing Acms.) 
2420 F 
2450 F 
2470   F 
2460 F

Forrest  . -Walker
Director of Techffical Service*



GEOCHilillCRL TESTlfL"
COAL WATER. ANO MATERIALS ANALYSIS

R. 0.2. BOX 124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client; United States Geological Survey Date of report: 10/21/85 

US6S Lab No. State: PK Field ID: 85LK022 _

Lab NO. U12633 »«HHHHiite»«1llllt»IIMail«llli«>]i]|<Hlii<Ht»»iHHHHI«»»t«<HHt _

AIR DRY LOSS 18.22 RESIDUAL MOISTURE 8.33 V
   -/- £

As-received Dry Dry ash-free
PROXIHATE ANALYSIS

Moisture ............ 25.03
Ash ................. 17.52
Volatile Matter ..;»..* 50.21 
Fixed Carbon ......... 27.24

100.00

ULTIHATE ANALYSIS
Hydrogen ............. 5.98
Carbon ............. 41.70
Nitrogen ............. 0.76
Sulfur ............. 3.80
Oxygen ............. 30.24
Ash" ............. 17.52

100.00

HEATING VALUE (BTU/LB) 7489

FORHS OF SULFUR
Sulfate sulfur ....... 0.18
Pyritic sulfur ....... 2.41
Organic sulfur ....... 1.21

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY =1.43 
HARDGROVE GRINDftBILITY INDEX 69

ASH FUSION TEMPERATURES (Reducing
Initial Deformation 2170 F 
Softening Tewp. 2260 F 
Fluid Temp. 2500 F 
Hemisoher leal Temo. 2290 ?

23.37
40.30
34.33

100.00

4.24
55.62
1.02
5.07
10.68
23.37

100.00

9990

0.2S 
3.22 
1.60

52.59
47.41

100.00

5.53
72.58
1.33
6.62
13.94

0.33
4.20
2.09

(Oxidizing Acms . )

2370 F
2410 F
2390 F

Forrest £. Walker
Director of Technical Services



GEOCHEmiCUl
COAL WATER, AND MATERIALS ANALYSIS

R. 0.2. 80X124

Somerset, Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 10/21/ss 

US6S Lab No. State: PK Field 10: 85LK023

Lab No. U 126 34 *^H^*^Hl**«^HHH^^Hl*^HH^«^HHHH^*^Hl«*^H^^HH^^Hl^H^*«^l^HH^

AIR DRY LOSS . 19.68 RESIDUAL MOISTURE 5.74

As-received Dry 
PROXIHATE ANALYSIS

Moisture ............ 24.2?
Ash ................. 19.5? 2S.88
Volatile Hatter ...... ,r 30'.51 40.30
Fixed Carbon ......... 25.61 33.82

100.00 100.00

ULTIMATE ANALYSIS
Hydrooen ............. 5.67 3.90
Carbon ............. 38.24 50.50
Nitrogen ............. 0.94 1.24
Sulfur ............. 4.33 5.72
Oxygen ............. 31.23 12.76
Ash ............. 19.59 25.88

100.00 100.00 

HEATING VALUE <BTU/L6) 6711 8865

FORMS OF SULFUR
Sulfate sulfur ....... 1.13 1.50 2.02
Pyritic sulfur ....... 1.58 2.0? 2.82
Organic sulfur ....... 1.62 2.13 2.88

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY =1.56 
HAROGRGVE GRINOA6ILITY INDEX 69

ASH FUSION TEMPERATURES (Reducing Atmosphere) (Oxidizing Acres.)
Initial Deformation 2170 F 23^0 F
Softening Temp. 2240 F   2360 F
Fluid Temp. 2480 F 2^10 F
Hemispherical Temp. 2270 F 2380 F

Drv ash-free

54.37
45.63

100.00

5.26
68.13
1.67
7.72
17.22

Forrest E. Walker
Director of Technical Services



COAL. WATER. AND 4ft£TBJALS4liALYSlS

R.0.2.BOX124

Somerset. Pennsylvania 15501 
Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United State* Geological Survey Date of. report: 10/21/85 

USGS Lab No. State: PK Field ID: 85LK024

Lab NO. U12635 ^»»**^»»»**»^^»<»**»»^Ht^Ht»^->Ht^

AIR DRY LOSS 20.66 RESIDUAL MOISTURE

As-received Dry 
PROXIMATE ANALYSIS     

Hoisture ............ 25.7?
A«h ................. 11.44 15.41
Volatile Hatter ..;...; *30»93 41.66 
Fixed Carbon ......... 31.86 42.93

100.00 100.00

ULTIMATE ANALYSIS
Hydrogen ............. 6.41 4.76
Carbon ............. 45.76 61.65
Nitrogen ............. 0.6? 0.93
Sulfur ............. 3.40 4.57
Oxygen ............. 32.30 12.68
Ash" ............. 11.44 15.41

100.00 100.00 

HEATING VALUE (BTU/LB) 8299 11180

FORMS OF SULFUR
Sulfate sulfur ....... 0.15 0.20
Pyritic sulfur ....... 2.57 3.46
Organic sulfur ....... 0.68 0.91

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY =1.38 
HARDGRQYE GRINDftBILITY INDEX 63

ASH FUSION TEMPERATURES (Reducing Atmosphere)
Initial Deformation 2100 F
Softening Temp. 2140 F
Fluid Temp. ' 2570 F
Hemispherical Temo. 2130 F

6.43 

DPY aah-free

49.25 
50.7$

100.00

5.63
72.89
1.10
5.40
14.98

0.24
4.09
1.07

(Oxidizing Acms.) 
25^0 F 
2580 F 
2.520 F 
2600 F

.
Forrest £. Walker 
Director of Technical Services 
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JCOAL WATER. AHQ MATERIALS ANALYSIS

R.D. 2. BOX 124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 10/21/85 

USGS Lab No. State: PK Field ID; 85LK025

Lab No. U12636 ************

AIR DRY LOSS .16.66 RESIDUAL MOISTURE

As-received Dry 
PROXIMATE ANALYSIS

Moiitur* ............ 25.89
Ash ................. 17.09 23.05
Volatile Matter ....... -59.15 39.33
Fixed Carbon ......... 27.87 [ 37.62

100.00 100.00

ULTIMATE ANALYSIS
Hydrogen ............. 6.13 4.36
Carbon ............. 41.32 55.76
Nitrogen ............. 0.97 ,,1-31
Sulfur ............. 3.33 ~4.49
Oxygen ............. 31.16 11.03
Ash" ............. 17.09 23.05

100.00 100.00 

HEATING VALUE (BTU/LB) 7339 9903

FORMS OF SULFUR
Sulfate sulfur ....... 0.20 0.27 0.35
Pyritic sulfur ....... 2.39 3.23 4.20
Oraanic sult'ur ....... 0.74 0.99 1.29

11*07 

Dry ash-free

'51.11 
48.67

100.00

5.67
72.47
1.70
5.84
14.32

100.00

12870

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY =
HAROGRQVE GRINDABILITY INDEX 77

ASH FUSION TEMPERATURES (Reducing Atmosphere)
Initial Deformation 22*0 F
Softening Temp. 2260 F
Fluid Temo. 2630 F
HemisohericaL Tamp. 2320 t

(Oxidizing Acms.) 
2^30 F 
2530 F 
2570 F 
2550. F

Forrest E. Walker
Director of Technical Services
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GEOCKf ffilCRil TiSTinG
COAL WATER. ANQ MATERIALS ANALYSIS

R.D. 2.BOX124

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 10/21/85 

USGS Lab No. State: PK Field ID: 85LK026A

Lab No. U12637 JHMHHHMHHHHHHHHH* ********* ****** ****<*»> ****** 

AIR DRY LOSS 21.95 RESIDUAL HOISTURE 6.82

As-received Orv Drv ash-fres
PROXIMATE ANALYSIS

Moisture ............ 27.27
Ash ................. 10.73
Volatile Hatter ....... -«d.93
Fixed Carbon ......... 31-07

100.00

ULTIMATE ANALYSIS
Hydrooea ............. 6.39
Carbon ............. 44.74
Nitrogen ............. 0.67
Sulfur ............. 4.30
Oiygen ............. 33.17
Ash" ............. 10.73

100.00 

HEATING VALUE CBTU/L8) 7976

FORMS OF SULFUR
Sulfat* sulfur ....... 0.24
Pyritic sulfur ....... 2.84
Oranic sulfur ....... 1.22

14.76
42.53
42.71

100.00

4.59
61.52
0.93
5.91
12.29
14.76

100.00

10967

0.33
3.90
1.68

49.89
50.11

100.00

5.38
72.17
1.09
6.93

14.43-

100.00

12866

0.39
4.58
1.96

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY = 1 .' 
HARDGROVE GRINDABILITY INOCX 62

ASH fUSION TEMPERATURES (Reducing Atmosphere) 
Initial Deformation 1960 F 
Softening Te»p. 2000 F 
Fluid Temp. 2160 F 
HemisohericaL cemo. 2030 F

(Oxidizing Acrns.) 
2470 F 
2590 F 
2690 F 
2680 F

Forrest E. Walker
Director of Technical Services



COAL. WATER. AND MATERIALS ANALYSIS

R.D. 2. BOX 124

Somerset, Pennsylvania 15501 
Phone: (814) 445-6668 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report: 10/21/85 

USGS Lab No. State: PK Field ID; 8SLK027A

Lab Ho. U12638

AIR DRY LOSS .22.57 RESIDUAL MOISTURE

As-received Dry 
PROXIHATE ANALYSIS

Moisture ............ 26.8?
Ash ................. 13.24 18.11
Volatile Hatter .....^ "3i.S5 43.16
Fixed Carbon ......... 28.32 38.73

100.00 100.00

ULTIMATE ANALYSIS
Hydrogen ............. 6.35 4.57
Carbon ............. 40.89 55.92
Nitrogen ............. 0.91 1.25
Sulfur ............. 5.86 8.02
Oxygen ............. 32.75 12.13
Ash" ............. 13.24 18.11

100.00 100.00 

HEATING VALUE (9TU/LB) 7517 10282

FORMS OF SULFUR
Sulfate sulfur ....... O.S3 0.72 0.88
Pyritic sulfur ....... 2.69 3.68 4.49
Organic sulfur ....... 2.64 3.62 4.42

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY = 1.32
HARDGROvE GRINOABILITY INDEX 67
EQUILIBRIUM MOISTURE = 27.3^%
ASH FUSION TEMPERATURES (Reducing Atnospftere) 

Initial Deformation 2180" F 
Softening Temp. 2240 F 
Fluid Temp. ' 2S40 F 
Hemispherical Temp. 2300 F

S.5S 

Dr ash-tree

52.70
47.30

100.00

5.58
68.28
1.53
9.79
14.82

(Oxidizing Acms.) 
2510 ? 
2560 F 
2610 F 
2570 F

Fbrfest E. Walker
Director of Technical Services



COAL WATER. AND MATERIALS ANALYSIS

R.O. 2, BOX 124

Somerset, Pennsylvania 45501 

Phone: (814) 445-6566 or 443-1671 .

C06L ANALYSIS REPORT

Client: United States Geological Survey Date of report: 10/21/85 

USGS Lab No. State: PK Field ID: 85LK027B

Lab Mo. U12639 ****^Ht****»

AIR DRY LOSS 20.45 RESIDUAL MOISTURE

As-received Dry 
PROXIMATE ANALYSIS

Hoisture ............ 23.7?
Ash ................. 23.74 31.23
Volatile Hatter ....... «2fc.S9 34.99
Fixed Carbon ......... 25.68 33.78

100.00 100.00

ULTIMATE ANALYSIS
Hydrogen ............. 5.42 3.61
Carbon ............. 32.21 42.38
Nitrogen ............. 0.74 0.98
Sulfur ............. 8.99 11.83
Oxygen ............. 28.90 9.97
Ash" ............. 23.74 31.23

100.00 100.00 

HEATING VALUE (BTU/LB) S911 7776

FORMS OF SULFUR
Sulfate sulfur ....... 0.99 1.31
Pvritic sulfur ....... 5.94 7.81
Organic sulfur ....... 2.06 2.71

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY = 1.68
HAROGROVE GRINDA8ILITY INDEX 76
EQUILIBRIUM MOISTURE = 25.57%
ASH FUSION TEMPERATURES (Reducing Atnosphere; 

Initial Deformation 2080 F 
Softening Temp. 2140 r 
Fluid Temp. ' 2500 F 
Hemispherical Temp. 2130 F

4.45 

Dry ash-fre*

'50.88 
49.12

100.00

5.25
61.62
1.42

17.20
14. SI

100.00

11307

1.90
11.36
3.94

(Oxidizing Atms.) 
2560 F 
2590 F 
2620 F 
2600 F

 arrest E. Walker 
Director of Technical Services



7.98 

Dr ash-freel

COAL WATER. AND MATERIALS ANALYSIS

PL 0.2, 80X124

Somerset. Pennsylvania 15501 
Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT 

Client: United State* Geological Survey Date of. report: 10/21/8S
" "' i&

USGS Lab No. State: PK Field IDJ 8SMT001 ^ ; 

Lab No. U12621 ***** 

AIR DRY LOSS 24.20 RESIDUAL H01STURE

As-received Dry
PROXIMATE ANALYSIS * 

Hoisture ............ 30.25
Ash ................. 11.16 15.99
Volatile Hatter ..*..., 3tf.38 43.54 
Fixed Carbon ......... 28.21 40.45

100.00 100.00

ULTIMATE ANALYSIS
Hydrooeo ............. 6.77 4.86
Carbon .........   . 42.64 61.13
Nitrogen ............. 0.81 1.17
Sulfur ............. 4.00 5.74
Oxygen ............. 34.62 11.11
Ash" ............. 11.16 15.99

100.00 100.00 

HEATING VALUS (BTU/LB) 7723 11072

FORKS OF SULFUR
Sulfate sulfur ....... 0.10 0.15
Pyritic sulfur ....... 2.90 4. IS
Organic sulfur ....... 1.00 1.44

FREE SWELLING INDEX 0.0
APPARENT SPECIFIC GRAVITY = 1.38 
HftftOGROVE GRINDA6ILITY INDEX 56

48.15

100.00

5.79
72.77

1.39
6.83

13.22

100.00

13180

0.19
4.94
1.71

ASH FUSION TEMPERATURES (Reducing Atmosphere)
Initial Deformation I960 F
Softening Temp. 2000 F
Fluid Teisp. 2100 F
Hemisoherica L Temo. 2030

(Oxidizing Acms.) 
2^30 F 
2590 F 
25^-C F
261C F

Forrest E. Ualker
Director of Tecnnicai Services
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COAL. WATEd AHD MATERIALS ANALTSfS
TLD.Z-BOXT24

Somerset. Pennsylvania 15501 

Phone: (814) 445-6666 or 443-1671

COAL ANALYSIS REPORT

Client: United States Geological Survey Date of report; 10/21/85 

USGS Lab No. State', PK Field ID: 85MT002

Lab No. U12622

AIR DRY LOSS .27.42 RESIDUAL MOISTURE

As-received Dry 
PROXIMATE ANALYSIS

Moisture ............ 32.80
Ash ................. 9.98 14.85
Volatile Matter ....... .£$.98 43.12
Fixed Carbon ......,.; 28.24 42.03

100.00 100.00

ULTIMATE ANALYSIS
Hydrogen ............. 6.92 4.84
Carbon ............. 41.46 61.69
Nitrogen ............. 0.71 1.06
Sulfur ............. 3.SO 5.21
Oxygen ............. 37.43 12.35
Ash" ............. 9.98 14.85

100.00 100.00 

HEATING VALUE (BTU/LB) 7458 11097

FORMS OF SULFUR
Sulfate sulfur ."...... 0.10 0.15
Pvritic sulfur ....... 2.09 3.11
Organic sulfur ....... 1.31 1.95

FREE SWELLING INDEX 0.0 
APPARENT SPECIFIC GRAVITY =1.36 
HAROGROVE GRINDABILITY INDEX 75

ASH FUSION TEMPERATURES (Reducing Atmosphere) (Oxidizing Acms.)

7.42 

Dry ash-free.

50.64
49.36

100.00

5.68
72.45
1.24
6.12
14.51

100.00

13032

0.18
3.65
2.29

Initial Deformation 
Softening Temp.
Fluid Temo.
Hern is one r ica 1 Terno.

1970 F
2000 F
2060 F
2020 F

2^00 F
2iv9C F
2630 F
2520 F

Forrest E. Uaiker
Director of Technical Services
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APPENDIX C 

Analyses on Equilibrium Moisture Basis

87



COAL ANALYSIS RECALCULATED ON AN EQUILIBRIUM MOISTURE BASIS BY USGS
/

STATESAMPLE 
NUMBER

COAL BED 
NAME

FIELJJ 
NUMBtfft

U1263S PK 

»*##**«*«»*#**«»«**««»««*»*«#*«»«*«****»**«***********************************

AS-RECEIVED 
BASIS

% MOISTURE .......26-8S
*/. ASH. ......... ..13.24
*/; VOLATILE. ...... .31.55
*/. FIXED CARBON ...H8 .32

TOTAL...........100.00

*/. HYDROGEN....... 6 ..35
*/. CAKBON .......V .40 ..3'*
*/. NITROGEN. ....... 0.91
'/. SULFUR ......... 5.86
*/» OXYGEN .........32.75
*/« ASH ....>.... ̂ ... 13.24

AS-RECEIVED 
TO EQUILIBRIUM 

MOISTURE ,-

27 .34
13,.

28.15 

1OO.OO

TOTAL...........100-OO

, % SULFATE S. . . ... . O .53 .
j % PRYTIC S..,.v.^ a.69 v

F'OIRMS

.53

.; HEAT VALUECBTU/LB) 752O

 BTU/LB USING PARR FORMULA IS

7470

DRY 
BASIS

O.OO 
18.11 
43.15 
38.74

1OO.OO

J. i

b oo .00
40 . b*
0.90
5.8'd

33.10
13.16

IOO.OO

4 .57
55. '33

1.24
8 .OH

12.13
ia.il

100.00

0.72

1O2SO

RANK BY PARR FORMULA IS SUBBITUMINOUS'C LOAL

DRY 
ASH-FREE

O.OO
O.OO

SeivVO
47.30

10U.OO

5.58 
bb.'JO

O.OO 

lOOiOO

88



COAL ANALYSIS RECALCULATED ON AN EQUILIBRIUM MOISTURE BASIS BY USGS

SAMPLE 
NUMBER

U12639

STATE

PK

COAL. BED 
NAME

F1ELL« 
NUMBER

»«#«*####»###*#*#»*#««#*«««»»#»«**««»»«#**#«»«»*«*»*************«* 9J *************

 AS-RECEIVED 
BASIS

% MO ISTURE ....... .S3 . 9*
! % ASH .............83 .74
' 7. VOLATILE ...... .26 .59
' */. FIXED CARBON...25.bS

TOTAL...........100.00

AS-RECEIVED 
TO EQUILIBRIUM 

MOISTURE ^

25.57
23.25

25.15 

1OO.OO

DRV 
BASIS

O.OO 
31 .23 
34.98
33.79

1OO.OO

DRY

O.OO 
O.OO

49.1-3 

1OO.OO

r 2:

i */. HYDROGEN....... 5.42,
: 7. CARBON .........32.21 ,
% NITROGEN ...... ~. OV/4 |

'% SULFUR ......... 8.99
% OXYGEN .........28.90

.'..'.. .....:..23 .74

7 TOTAL..-. ...... ..100. OO

! 7. SULF A IE S . .. *r* - r .O . 9< 

i% OKyAN£C-S.^^^^.<;M 

} HEAT VALUE(BTU/LB) 5910

USINB PARR FORMULA IS

3*1 .54
0.72 - :
8.80 

3O.15 
23.25

O.97-    - 

5790

3.bO 
42.33

0-97 
11 .33-
9.99 

31.23

10O.OO

1 .30

77QO

RftNK BY PARR FORMULA IS LIGN1IE A

5 ,t£3   
bl .bS

1.42 
17 .20 
14.53
O.OO

10O.OO

39



COAL ANALYSIS RECALCULATED ON AN EQUILIBRIUM MOISTURE BASIS BY USGS
!/

SAMPLE 
NUMBER

U12573

STATE

PK.

COAL BED 
NAME

FIELD

AS-HECEIVED 
BASIS

% noisruKE.......2b.o2
% ASH.......... ...35.74
% VOLATILE. ... . ... .25 .95
% FIXED CARBON...22.29

TOTAL...........100.QO

xr*ue*T&

AS-RECEIVED 
TO EQUILIBRIUM 

MOISTURE

2b .47 > ^
* '. ^^if BZF-i \g^ . 5o  "

PS 70 ,co. ^^
. -'22^15-

100.00

DRY
BASIS

O.OO 
34.79 
35 .08 
3O.13

1OO.OO'

DRY

O.OO
O.OO

53 . 79:

100.00

% HYDROGEN ......... 5 .58 -
/» CARBON ........ ..32.33: v
% NITRUGEN.^..... O.b4^
7, SULFUR ...... . . .3.97 ^
% OXYGEN......... .31 .74
:-V A3H............ .25 .74

TO I AL.. ............1OO.OO

^32.09 v 
25.58 -

lOQ.OCr-

43 .70.
O.S7
5.37

. 11 .b7
34.79

1OO.OO

S.53
bV .02,

I .33

17.39 
o.O<3

1OO.OO

iSLJL-F-'LJRl

HEAT VALUE ( UTLtf LB*'- S77O:-..-'--. '' , -. -v' %'

BTU/:LB USING PARK FORMULA s 7sae.
, '  ...'.'.. ' . ' . . ... ' ' ."..". ..-TT^^-'   - ..   ;  ,--; .   ">

RANK BY PARK FORMULA is LIGNITE A

i .
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COAL ANALYSIS RECALCULATED ON AN EQUILIBRIUM MOISTURE BASIS BY USGS

NUMBER

uiasvb
fc/23544'4-

STATE 

PK

COAL. £rt£jj 
NAME

KIEL.L' 

NUMBER

* * #* * * * * * # * * W

F'FCOX

AS-RECEIVED 
BASIS

*/. MOISTURE. . .... .31 .73
% ASH. ........... .Ib.Oa
% VOLATILE ....... .35 .45
'/* FIXED CARBON.-, .ab.30

TOTAL...........10O.00

AS-KECEIVED 
TO EQUILIBRIUM 

MOISTURE

 '  aS.si

100.00

DRY
BASIS

0.00 
S3. 47
37 .aa

100.00

CJKV
ALiH -FRL££

4a>7i

lOQ-.'oo-

LJl_T X

% HYDROGEN... ., b.3l 
% CARBON .........35.30 :
% NITR06EN......-, 0.73
% SULFUR ......... 4.75 >
% OXYGEN .-............. .3b .40
% ASH ...............  »].&.OB

TOTAL . . . » .- . . . . » . 100 .00

T% SULFATE S.....»- 0.74
} % PRYTIC S....... a.76 .^^
I % ORGANIC s.»v;,:U t:.a& ^;;:g;
i   "  '." ...-;'' * : -" '^: ' 

; HEAT VALUE(BTU/LB) b43O '

BTU/LB U3IN6 PARR FORMULA IS

;*.;: 37

16

4.04
sa.44

1 - 05

as.47

1OO.OO

SLJLFLJIR

1.08

v3';;^^ 'w;^; *:v,l'"-8 

-"^750' ' 949O

8301

i.

RANK BY PARR FORMULA IS LIGNITE A

0.00

IOQ-.QO

aiat-r
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COAL ANALYSIS RECALCULATED ON AN EQUILIBRIUM MOISTURE BASIS BY USGS

SAMPLE 
NUMBER

U 12379

STATE-

PK

CUAL BED 
NAME NUrrS'ER

X I

AS-RECEIVED 
BASIS

7. MOISTURE.......27.34
7. ASH. .......... .13.15
74 VOLATILE. ..... .33 ,.4O
X FIXED CARBON..,2b.11

TOTAL. ....... ....1OO.OO

. AS-RECEIVED 
TO EQUILIBRIUM 

MOISTURE

S8.56 
26.25

10O.OO

DRY 
BASIS

O.OO 
24. 9S
3^ .09 
35.93

10O.OO

DRY
rtl3HH=r(£E

U.OO
bci.ro 
47. SO

1UO.OO

X HYDROGEN....... b.07
7* UttRBON ........ .38 .84-
X NITROGEN....... 0.72
% SULFUR ........... 3.32
X UXYGEN ......... .32.90
% ASH ... .v. ....... ..18 .15

3S.S9

4 . 14
53.45

TOTAL

4. 57 
11. Sb

10O.OO

tl ^B 
71.. 85

15.81 
O.OO

1OO.<OO

% SULFATE S. ..... .17
% PRYTI
*

PRYTIC S.....,^.:-2:.2i .^SS/-
ORGANIC (s:-.;W^t>^

.'. .-. - - . .    '-/.   '  ^^/"l^^fe^V?:--'-:::-- ;  
EAT VALUE (BTU/-LBX- 7OOO '.' -" - !'f: : A~; 'Q3<J ' """'  'HEAT VALUE (BTU/-LBX- 7OOO 

BTU/LB USING PARR FORMULA IS

' ; 0.23 
'   -.3'..04

' ' -v '

9b30

37S3

RANK BY PARR FORMULA IS SUBBITUMINOUS C COAL

I2ti4%»-
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COAL ANALYSIS RECALCULATED ON AN EQUILIBRIUM MOISTURE BASIS BY USGS

SAMPLE* 

NUMBER

U12580

STATE

PK

COAL. BED 
NAME

FIELD

I=>FCOX

AS-RECEIVED 
BASIS

7* MOISTURE...... .25.75
7* ASH. ... ..........£6.bl
*/, VULATILL. . .-... . .24 .^4 
X. FIXED CARBON. ..iiS.70

TOTAL...........100.00

AS-RECEIVED .' 
TO EQUILIBRIUM 

MOISTURE

26.bl 

'"24.65

100.00

DRY 
BASIS

O.OO 
35.34 
33.59 
3O.57

1OO.OO

DRY 
ASH-FKEE

O .UO~

1UO.UO-

% HYDROGEN ........ 5 .bb
% CARBON .........32.73
*/* NITROGEN ....... 0 .65
% SULFUR ......... 3.b*
'/. OXYGEN.........30.66
% ASH. . . .*. . . ^. . . .26.61

TOTAL.

.3.72

 * 0.64

31.65
31.33
26 .30

1OO.OO

44.08 
V -Q.SS
a -4.97:

bS ..70  

7.75i 
lb.35 
o.ou

100 iOO '.

% SULF ATE S ...;. i.. . O ̂ 35 
% PRYTIC S..^,^..^ 2^66? 
% ORGANIC :Sw^i^

HEAT VALUE (BTU/LB) 578C

BfU/LB USINU PARR FORMULA IS

.35:

7^50

?' "  '.'«-. -.   -..»'^i,?:' -t'-'1 '-' 

LJF*

^r

RANK BY PARR FORMULA IS LIGNITE A



COAL ANALYSIS RECALCULATED ON AN EQUILIBRIUM MOISTURE BASIS BY USGS

SAMPLE 
NUMBER

UlcJSfcb

STATE

PK,

COAL BED 
NAME

FIELI' 

NUMb'Ef?

X

AS-NECEIVED 
BASIS

'. MOISTURE....... .27 .45
S ASH ............. 11 .24
'« VOLATILE........ .31 .8^
;', FIXED CARBUN...29.42

AS-RECEIVED 
TO EQUILIBRIUM 

MOISTURE

11 .43 
32 .-*4l

TOTAL. ......... ..100.00 100.00

DRY 
BASIS

O.OO
15 .49

-43 .96
.40.33

1OO.OO

DRY

O.OO 
O *OO:

47.99 

10O.UO

% HYDROGEN . . . . ».,. 6 ,51
% CARBON .........43.iO
4/« NITROGEN......... O-iSO
7* SULFUR........ ̂  ;   4 .:77
% OX YSEN.. ...... ..33.58
% ASH ....*....... .1 i .£4

TOTAL. ... . ^..... .

' - 6.43 

4S.S4

32.64
11 .43

^ O.S8
% PRYTIC-S 
% ORGANIC S

HEAT VALUE(BTU/LB) 7B4O ; :; 

BTU/LB USINS PARR FORMULA is

7980

4.74
59.41

1 .10
6.57

12.68

1OO.OU

10810

RANK BY PARR FORMULA IS SUBBITUMINOUS C COAL

51.61
70 .30

15.Ol 
O.OO

1OO.COO

1S7VO
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